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NOTHING TAKES THE PLACE 


NOTHING TAKES THE PLACE OF 


CAST 


|g pers serves the purpose so well as the pulley— 
nothing meets all the requirements of an efficient 
long-lived underground main so well as cast iron pipe. 
Both have been engineering standbys for centuries. 


Nothing takes their place. 


If you demand proved long life and low maintenance 
cost that result from effective resistance to corrosion 
—assured safety margins for impact, beam load 
and crushing stresses—and permanently tight joints 
—then you will agree that nothing takes the place of 
cast iron pipe. Some materials meet some of these 
requirements but only cast iron pipe meets them all. 


Look for the "O-Check” registered trade mark. 2 
Cast iron pipe is made in diameters from 


1', to Bt inches. 


THE CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 1015 PEOPLES GAS BUILDING, CHICAGO, 1//1NOIS 


THE STANDARD MATERIAL 


FOR UNDERGROUND MAINS 


Installing 48-inch cast iron pipe, replacing another 
material, for a water main at Bayonne, N. J. 
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Among Our Writers 


M. ELLSworTH is a consulting engineer in 
con and has recently been appointed lecturer 
<anitary engineering design at the Harvard 
versity Graduate School of Engineering 
e 1933 he has been connected in a profes 

| capacity with unemployment-relief public 

rks activities in Massachusetts 
w H. Mus, Jr., on graduation from Clemson 
ve in 1923, entered the South Carolina 
iway Department, with which he has been 
enected ever since. He became bridge de- 
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STEEL TANKS provide economical storage 


Tanks of steel construction pro- 
vide economical storage facilities 
for oil, water, acids and many other 
liquids. They are economical in 
first cost, being available in a wide 
range of standard capacities. 

The annual cost of steel tanks is 
correspondingly low. With ordi- 
nary care, installations last a long 
time—spreading the investment 
over a long period of years. 


Maintenance is not difficult. 
When painted regularly the steel 
plates do not deteriorate, retaining 
their original strength. Replace- 
ment of other than piping connec- 
tions or accessories are seldom. 

Welded construction produces 
perfectly smooth seams, eliminating 
ledges where deposits might ac- 
cumulate and making for easier 
painting. Welding does away with 


leaky joints and consequent danger 
or loss of product. 


The welded steel tank illustrated above 
is used to store water at a pulp mill im 
Brunswick, Ga. It is 25 ft. in diameter 
by 15 ft. high and has a capacity of 55,000 
gals. Wealso erected steel tanks of various 
sizes at this mill to store fuel oil, salt cake 
and acid. Write our nearest office for 
information or quotations on any instal- 
lations of this type for which you may be 
making plans. 


CHICAGO BRIDGE & IRON COMPANY 


2199 Old Colony Bidg. 
Detroit..... a 1541 LaFayette Bidg. 
Cleveland.... 2263 Rockefeller Bldg. 
New York . 3395—165 Broadway Bidg. 


..1545 Consolidated Gas Bidg. 
Philedelphiia 1652-1700 Walnut Street 
1485 Liberty Bank Bidg. 
2919 Main Street 


Birmingham............ 15% N. 50th Street 
Los Angeles............ 1456 Wm. Fox Bid. 


B-584 PLANTS in BIRMINGHAM, CHICAGO and GREENVILLE, PENNA. 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


HEN the New Deal adopted its policy 
of public works construction for the re- 
lief of unemployment it was obvious 


Bargains in Engineers 


that engineers, particularly civil engineers, Some Effects of the WPA on the Engineering Profession 


would be called upon to play a leading part. 

The various federal public works organizations 

that have come into being since 1932 have ac- 

tually been conducted to a large extent by en- 

gineers and architects. At present the most 

active relief agency is the Works Progress Administra- 
tion, or WPA. Its functions are broad, but from the 
standpoint of numbers of men employed and allotments 
of federal funds, public works construction leads all its 
activities. It begins to look as if this will continue for 
some time to come. 

Toward Better Engineering on Public Works.~While 
engineers have received considerable benefit from public 
works construction carried out during the last five years 
under the stimulus of federal financial support, it is 
evident that the profession as a whole has not been 
utilized to best advantage. Cities and towns have 
planned and constructed WPA projects which, under 
normal conditions, would require engineering talent of 
a high order but which under present conditions receive 
only casual and inadequate engineering supervision— 
this despite the fact that there have been thousands of 
qualified engineers whose services could have been 
utilized to advantage but who for various reasons have 
been denied the opportunity of participating. 

Originally the WPA was developed to undertake 
projects which involved low costs for materials and incep- 
tion on short notice. However well-intentioned those 
in charge, in the beginning it was subject to local political 
influence. Since considerable discretion was given to 
the authorities in Washington regarding the allotment 
f WPA funds, states, counties, and municipalities used 
every influence at their disposal to secure special con- 
sideration. Many of the so-called ‘“‘boondoggling”’ 
projects of the ERA were continued by the WPA, not 
so much because the government encouraged them as 
because cities and towns were either unable or unwilling 
to spend their own money for proper planning and super- 
vision and for such construction materials as would be 
required for worth-while public works. 

Many of the deficiencies of the early months of the 
WPA have been eliminated. Projects designed for no 
ther purpose than to keep men at work, regardless 


of the economic value of the work done, are on the way 
out. During the years when major works were being 
financed through, and supervised by, the Public Works 
Administration (PWA) it was intended that the WPA 
should limit its construction activities to public works 


By Samuet M. 
MemBer American Society or Civit ENGINEERS 
ConsuttinGc Enorineer, Boston, Mass. 


estimated to cost not more than $25,000. At present 
there is practically no cost limitation on WPA projects, 
providing they meet certain general requirements—for 
example, a subway extension in Boston, to cost several 
millions, was formerly not eligible for a WPA grant. 

Salaries Are Debased.~Other changes more im- 
portant to the engineer have also been taking place. On 
certain planning projects, set up to prepare work-relief 
programs, the salaries of some engineers, not eligible for 
relief, could be paid from federal funds. This was per- 
mitted because many cities and towns were not awake 
to the advantages of planning work-relief programs or 
were unable to secure local approp-siations for such plan- 
ning. Had this not been so, these programs would have 
bogged down completely. It is my observation that the 
use of engineers, outside of the staff of the WPA, and 
not eligible for relief, has been gradually discontinued. 

Unfortunately, many communities have been reluctant 
to appropriate money for competent engineering services 
and are attempting to plan public works projects with 
men on relief, many of whom are not qualified as engi- 
neers. Such a situation is not only demoralizing to 
those engineers who are on relief but is also disastrous 
to qualified engineers who are doing their best to keep 
off the relief rolls. 

Many planning and research projects approved by the 
WPA are now in operation. Some are functioning reason- 
ably well; others are of little or no value because quali- 
fied men were not available on the relief rolls to plan 
and execute them. Supervision is generally supposed to 
be furnished by the agency that sponsors the projects. 
While it may agree to appropriate the necessary funds, 
the project frequently receives only such supervision as 
the sponsor’s own engineering forces are able to spare 
from their regular duties. 

Even Worthy Projects Disappoint.~A most dis- 
couraging outlook faces those projects that are being 
operated efficiently and producing valuable and essential 
engineering or scientific data. One such project, the 
Massachusetts Geodetic Survey, is using WPA engineers 
and surveyors to establish from the U. S. Coast and 
Geodetic Survey network, the position of intermediate 
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points throughout the state, meeting all the standards of 
the Survey. After nearly five years this ‘“‘emergency”’ 
work relief project is still in operation. The average 
federal allotment for salaries cannot exceed $1,140 per 
man per year, and it is now proposed to reduce this to 
less than $1,000. Here are some 400 conscientious, 
well-trained men, many of them engineering graduates, 
who are performing work that would normally carry 
at least double the present “‘subsistence’’ wage. A proj- 
ect started with the best intentions has become a 
boomerang to the engineering profession and such a 
bargain to the state which sponsored it, that it promises 
to become a permanent institution. 

While engineers may not be entitled to greater con- 
sideration than other groups of relief workers, it is 
unfortunate that where efficient conduct of a work relief 
program depends so much upon adequate engineering 
planning and supervision some means should not be de- 
veloped whereby engineers could be employed before 
their financial position had been so reduced that they 
must seek relief. The WPA is chiefly a clearing house 
for work relief projects and is primarily concerned with 
certification, employment, and payment of WPA workers. 
As a general rule the responsibility for the engineering 
design and supervision, and the blame if defective, rest 
with the sponsoring agency. Examples of poor design 
and construction of WPA works are not hard to find. 


Ill Effects on Construction and Engineers.~ While 
the WPA has been a blessing to thousands of engineers, 
particularly those in the subprofessional grades, it has 
done untold injury to the construction industry. Many 
first-rate public works contractors have gone out of 
business. Furthermore, with the predominant use of 
hand labor on WPA projects there is little opportunity 
for using construction machinery, and manufacturers 
have naturally suffered. Private engineering organiza- 
tions have also been adversely affected, in spite of the 
fact that there should be at least as much demand for 
their services under present conditions as in normal times. 

One effect on the engineering profession of thus dis- 
rupting long-established procedures has been to lower 
general standards of engineering by placing undue 
emphasis on its cost. In so doing the fact is overlooked 
that professional engineering is more than preparing 
plans and giving lines and grades; that economics—a 
balancing of construction, operation, and maintenance 
costs by the benefits to be derived—is all-important. 

Even worse, the effect on the individual engineer is 
demoralizing. With the possible exception of those 
employed in permanent civil service positions, public 
works construction under the WPA appears to be reduc- 
ing the engineer not already on relief to a point where 
he will be compelled either to seek a place on the relief 
rolls or to give up his profession. Opportunities that 
would normally be open to recent engineering graduates 
are now being filled by WPA relief engineers who, even 
in supervisory positions, receive little more than a living 
wage. Worse still, there are virtually no prospects for 
advancement. Rarely is there an opportunity for them 
to receive the usual benefits of training for more respon- 
sible positions. Where there is no requirement that a 
construction project be completed before a given date, 
or no penalty if a federal allotment of funds is exhausted 
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before the completion of the project, there is little 
incentive for efficiency. The more intelligent and ambj- 
tious engineers on the WPA projects realize the hopeless 
situation that confronts them. If they aspire to joining 
private organizations, every day they continue with the 
WPA raises the bars a little higher against attaining 
their aspirations. Unwillingly, and because of circum. 
stances apparently beyond their control, they find them- 
selves working against their own ambitions, removing 
the possibility of attainment farther and farther away. 


But Remedy Is Possible.~Assuming that the WPA 
is to be with us for some time to come, what can be done 
to protect the civil engineering profession from the 
demoralizing influences that are threatening it? Ob- 
viously if the WPA policy-makers in Washington saw 
fit to take action in this matter, remedial measures could 
be put into effect in a relatively short time. Let the 
WPA set up reasonable standards of engineering pro- 
cedure for cities to follow in the planning, designing, 
and supervision of construction of its projects and insist 
that such standards be followed, and it would not be 
many weeks before competent engineers now on the 
relief rolls would find other employment either in munici- 
pal, county, or state engineering departments or in the 
offices of established engineering concerns. As a second 
step, let the WPA take a less lenient policy regarding 
the granting of supplemental funds for projects that 
cannot be completed within the original allotments. 

In the case of planning and survey projects on which 
the majority of those employed are supposed to be 
engineers or technicians, the WPA should insist that 
only men qualified by education and experience be 
employed even though it becomes necessary to require 
applicants to submit to competitive examinations. If 
qualified engineers are not available for these projects, 
money should not be allotted to them simply to give 
employment regardless of the fitness of those employed. 
As a further condition, let the WPA require that the 
sponsoring agency contribute at least as much money 
as is allotted by the federal government and let the com- 
bined funds be used to raise the monthly income of the 
engineers employed to a level more consistent with pre- 
vailing salaries in the regular civil service. 

Engineers, Awake!~Apparently the WPA has been 
working towards these objectives, but in spite of any 
temporary embarrassment to cities and towns and other 
sponsoring agencies, it would be to the best interests of 
all concerned, including the engineering profession and 
every self-respecting WPA worker, to cease temporizing 
in this matter. While the WPA is in a strategic position 
to expedite reforms in work relief policies and procedures, 
the engineering profession must make more of an effort 
to save itself. The profession has an obligation not 
only to its members but to the country as a whole and 
should take active and vigorous steps to stimulate the 
adoption of needed reforms. 

Unless the profession awakens to a realization of its 
reponsibilities, it faces a continued lowering of its social 
and economic status. The engineer is one of the founda- 
tion stones of our present social structure. If he now 
fails to exert his influence in his own behalf not only will 
it be disastrous to himself, but the stability of the en- 
tire structure will be threatened. 
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Towards Better Low-Cost Roads 


dA Review of Current Practice in Soil Testing and Soil Stabilization in the Southeastern States 


pustiee demand for low-cost, all-weather roads 
has caused the highway engineer in recent years 
to give constantly increasing attention to the use of 
the most abundant and cheapest material available— 
the soil. Throughout the United States the soil- 
lesting programs of the various highway departments 
have expanded, and concurrently a variety of more or 
less satisfactory soil stabilization methods have been 
developed. 

In the accompanying articles, attention ts focused on 


Sampling and 


work in the southeastern states: Mr. Mills draws 
trom his experience with the laboratory of the South 
Carolina Highway Department to discuss various 
points in the technique of testing; and Mr. Weathers 
describes the stabilization methods in use in various 
parts of the Southeast, emphasizing particularly the 
sotl-cement method and the sand bituminous road mix. 
Both articles are abridgments of papers that were on 
the program of the Highway Dwision at the Society's 
1938 Spring Meeting, in Jacksonville, Fla. 


Testing Soils 


By W. H. Mitts, Jr. 


Testinc ENcIneer, State Highway DeparTMENT, Cotumsia, S.C. 


T was not over twelve years ago that the first sample 
of soil was brought to the South Carolina Highway 
Department laboratory for testing. Since that time 

the soil-testing program has developed rapidly, and at 
present it constitutes one of the principal functions of the 
laboratory. Investigations are made of soils to be used 
as bases for bituminous surface treatment, as subgrades 
for rigid pavements, as bridge foundations, and as fill 
materials. It is the purpose of this article to discuss a 
number of important points in the technique that has 
been developed. 


IMPORTANCE OF SAMPLING 


In studying soils for any project, the selection of sam- 
ples is the most important and the most difficult part of 
the investigation. No matter how carefully tests are 
performed, the results are of no value unless the samples 
truly represent the soil that will be used in the finished 
work. All test methods state that the samples should be 
“representative,’’ but this statement, while sufficient if 
clearly understood, does not give adequate emphasis to 
the importance of this part of the work. We find it very 
dificult to train a laboratory man, even with his back- 
ground of care and precision, for sampling work; and 
many field men do not realize the importance of minute 
care in obtaining the whole sample, or understand how to 
split a large sample in order to secure a representative 
portion. If the average condition is desired, it is very 
important that all the material from a small test hole be 
saved, mixed, and reduced by “‘quartering”’ to the size 
required; but occasional grab samples give better in- 
lormation on the variations encountered. Large field 
samples should always be placed on a piece of tin, canvas, 
or similar material where all portions can be thoroughly 
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mixed. In sampling soils in the roadway it is very easy 
to include an excess of the material near the top, as the 
sample hole is usually shallow and larger near the sur- 
face. 

Even after a sample is brought to the laboratory, the 
operator must be extremely careful in splitting it into 
smaller portions for tests. The principle of ‘‘quartering”’ 
is generally understood, but many operators forget that 
unless the material is thoroughly mixed after each re- 
duction, then flattened, and carefully divided into quar- 
ters, the final sample is likely to be “off.” 

Methods for making soil surveys are given in the speci- 
fications of both the American Association of State 
Highway Officials and the American Society for Testing 
Materials. These methods are certainly adequate but 
probably are more expensive than average conditions 
encountered by the highway engineer would justify. 
Soil surveys made before bids are received on a project, 
will, however, more than pay for themselves in better 
classification of excavation, better planning of drainage 
structures, more accurate determination of overhaul, 
better selection of fill material, and accurate location of 
pits for selected soils. The soil survey need not be elabo- 
rate but it must be made by an experienced engineer 
who knows what to look for and how variations occur. 
For instance, a man familiar with the way in which sand- 
clay soil or top-soil occurs can find these materials in 
areas where an inexperienced man would report that 
none was available. 


ROUTINE TESTS 


Methods for testing soils are available in the standards 
published by both the American Association of State 
Housing Officials and the American Society for Testing 
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Materials. The mechanical analysis is probably the 
most important of these tests. Years ago C. M. Strahan, 
M. Am. Soc. C.E., of the University of Georgia, developed 
an elutriation test for separating the fines in soils. 
Clay and silt, as determined by his method, include 
somewhat larger particles than in the Bouyucos hydrome- 
ter method, but the Strahan method gives essentially 
the same information and does not require as expensive 
equipment. It is quite satisfactory as a field test, and is 
used extensively in the southeastern states. For con- 
trol, a determination of the total passing the No. 200 
sieve by washing is very effective when used in conjunc- 
tion with a sufficient number of accurate determinations 
of the silt and clay content. These tests are based on the 
rate of settlement of spherical particles through a liquid, 
and the portion defined as clay may or may not be true 
clay according to the geologist. The tests do not con- 
sider the shape of the particles, and as we know that 
shape is one of the fundamental differences between silt 
and clay, the grading tests must be supplemented by 
other tests which measure the properties of the clay. 

In addition to the mechanical analysis, we determine 
the liquid limit, plasticity index, and shrinkage limit on 
all samples from pits. These tests appear to give suffi- 
cient information on soils as materials for bases, but 
tests for ‘swell’ and the percentage of mica would be 
of considerable value in some soils. Mica is very ob- 
jectionable in most soils for highways but the determina- 
tion of the quantity of this substance is so expensive that 
it is prohibitive as a routine laboratory test. 

Methods for performing tests have been well stand- 
ardized, but experience is of great importance in interpret- 
ing test results. Specification limits should always be 
based on results from materials that have proved satis- 
factory. For instance, a soil having a plasticity index of 
6 or less is generally satisfactory as a base for bituminous 
surfacing, but a soil with an index of 12 or 18 may be all 
right in certain localities where subgrade, rainfall, or 
water-table conditions are favorable. The best way to 
develop satisfactory specifications is to test samples of 
soils that are satisfactory in service and use the results as 
a guide. 

COMPACTING SOILS 


Adequate consolidation of soils in fills or bases has al- 
ways been a great problem, and in our opinion the Proc- 
tor principle of compacting soils is the greatest single 
contribution to its solution to become generally used in 
the last five years. Proctor’s work was explained in the 
Engineering News-Record for August 31 and September 7, 
21, and 28, 1933. The principle is based on the direct 
relation that exists between the moisture content of a 
soil and the density to which it can be compacted. The 
moisture content at which maximum density is obtained 
is defined as the optimum moisture content for compac- 
tion. 

The laboratory method developed by Proctor for de- 
termining the optimum moisture content is in general use, 
but there is the distinct possibility that it should be 
modified for different soils. It is well-known that the 
application of more compacting force will decrease the 
optimum moisture content and give greater density 
than the standard method. Further correlation of the 
laboratory test with field results is needed. The present 
test will give for some soils high in clay an optimum 
moisture content so great that the soil particles will be 
lubricated and the soil during and after compaction will 
“give” and “shove” slightly. This is not, in our opinion, 
the condition for maximum stability. It may be satis- 
factory for fills and dams, but for stabilized bases it some- 
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times results in cracking during the final rolling. The 
present method also is subject to many variations by the 
operator, and some of these could be removed by the se 
of simple mechanically operated equipment. 

Proctor's method was developed in an arid region, 
whereas in South Carolina the soils in the borrow pits or 
roadway cuts frequently contain more than the optimum 
amount of moisture as determined by the present method 
This has happened so often that strict enforcement of the 
Proctor method would have caused a prohibitive increase 
in the cost of grading operations. Therefore our specifi- 
cations have been revised so that there is a wide tolerance 
in the permissible moisture content for compaction.  [p 
spite of this variation, we obtain more stable fills in clay 
soils by this method than by jetting or other kinds of 
compaction. The question of “‘swell’’ of soils after com- 
paction at optimum moisture content is one that deserves 
more attention. Some soils high in mica appear to in- 
crease in volume after being compacted. 

The Proctor principle of soil compaction was designed 
for soils possessing cohesion, and it does not work very 
well in cohesionless soils or mixtures of cohesionless soils 
with bituminous materials. German engineers have pub- 
lished some data on their experiments with different types 
of vibrating equipment for compacting cohesionless soils, 
and their method gives promise of wide application in 
sandy soils or others lacking cohesive properties. 


SOIL STABILIZATION 


Stabilization is probably receiving more intensive 
study at this time than any other problem connected 
with soils. It offers a possibility for further decreasing 
the cost of low-cost roads, for building low-cost roads in 
areas where soil conditions are unfavorable, and for pre- 
venting failures in high-type pavements by treatment of 
the subgrade. One of the obstacles to rational design 
of stabilized roads is the lack of suitable tests to deter- 
mine the adequacy of the stabilization. Each producer 
of a material for soil stabilization has developed a dif- 
ferent method for determining the quantity of stabilizer 
needed, and this has resulted in confusion. There may 
be certain conditions which make it imperative that a 
particular type of stabilizer be subjected to a certain 
test, but it should not be necessary to have separate 
methods for each stabilizer. All the present tests are 
empirical and none has been sufficiently correlated with 
field service. 

There are no tests by which stabilized mixes can be 
compared satisfactorily with top-soil or sand-clay mixes 
Good sand-clay and top-soil will in every instance give 
very poor results when subjected to any of the tests used 
for stabilized soil. Top-soil and sand-clay soil will slake 
almost immediately when immersed in water, but mix- 
tures of stabilized soils will frequently withstand as many 
as 200 cycles of alternate immersion and drying without 
serious damage. Yet we know from experience that 
certain sand-clay or top-soils give excellent service over a 
period of years, and it seems reasonable that we should 
compare the stabilized soil with such satisfactory soils 
and base our design on combinations that will give equal 
service. 

The effect of organic matter and change of the ions ad- 
sorbed on soil particles is only partially understood. 
These factors may have great influence on the compac- 
tion of soils, the moisture retention, the affinity for bitu- 
minous materials, and the stability of soils. 

Another problem connected with soil stabilization, 
but also of vital interest in the construction of all flexible- 
base roads, is that of thickness. At present, the choice 
of thickness for pavements of the flexible type is based on 
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tests would be very valuable. 
THE FUNCTION OF THE LABORATORY 


In all soil investigations, the chief object should be to 
build better roads for less money. This does not mean 
that the first cost can always be reduced; but the prime 
object of all research should be to secure the most eco- 
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nomical road over a period of years. The laboratory can 
be very useful in solving problems of this kind but there 
is also the danger that it will lose sight of the fact that a 
road which according to laboratory tests will be satis- 
factory in every respect may be too expensive for prac- 
tical purposes. The laboratory should strive in every 
possible way to make its methods known and understood 
in the field, and to work in the closest cooperation with 
field forces. 


Soil Stabilization Methods 


By H. C. WeaTHERS 


Division ENGINEER OF Tests, FLoripa STtaTE Roap DEPARTMENT, GAINESVILLE, FLA. 


departments of the southeastern states have 

achieved some gratifying results in recent years in 
the construction of stabilized roads. A considerable 
mileage of year-round serviceable roads has been built 
through sandy soil, with bituminous material, portland 
cement, or clay as the stabilizing agent. Where the na- 
tive soil is clay, stabilization has been accomplished by 
adding sand to increase the internal friction, or cement or 
bituminous material to provide water-proofing and bind- 
ing qualities. 

All the southeastern states construct sand-clay bases 
for surface treatments and other types of wearing sur- 
faces. Some of them do not surface the sand-clay bases 
on their third- and fourth-class roads, but use them as 
pavements or wearing surfaces if traffic is extremely 
light. Occasionally sand-clay occurs in nature in the 
proper percentages of silt, clay, and fine and coarse sand, 
but more frequently there is a lack of one or another of 
these constituents. The method of stabilization con- 
sists of testing the materials, computing the amount of 
clay to be added to the sand (or sand to be added to the 
clay), placing the materials in proper proportion on the 
previously prepared subgrade, and mixing them with 
disks and graders until a uniform material is obtained. 
The mixture is then compacted and shaped to the proper 
cross-section. 

Some of the states have top-soil that can be used for 
base and surface construction. However, when used for 
surfacing, it dusts very badly in dry weather. To cor- 
rect this condition, calcium chloride has in some cases 
been added as a stabilizer. 


T ROUGH research and experiment, the highway 


A Sanpy Grape In FLoripA—TYPICAL OF THE ROADS REQUIRING 
STABILIZATION 


South Carolina has been the leader in soil-cement sta- 
bilization. Fairly heavy clay or sand-clay soils, as well as 
sandy soils, have been stabilized by the addition of port- 
land cement to produce bases for surface treatments or 
other types of wearing surfaces. As this method of soil 
stabilization is comparatively new, it is advisable to dis- 
cuss it in detail. 


TEST METHODS FOR SOIL-CEMENT STABILIZATION PROJECTS 


A preliminary investigation of the proposed project is 
made and representative samples of the different soils 
encountered are obtained and brought to the laboratory. 
Mechanical analyses and subgrade soil constants are de- 
termined on these samples. 

The optimum moisture content for compaction by 
sheep’s-foot roller is determined by the ‘‘modified’’ Proc- 
tor method on the neat soil and on mixtures of the soil 
with different percentages of cement. The Proctor 
method is ‘modified’ in that instead of dropping the 
tamper through a distance of 12 in., the mixture is struck 
severely with the tamper from a height of 12 in. or more. 
This is necessary in order to obtain an optimum moisture 
content that will be satisfactory for field work, with the 
sheep’s-foot rollers exerting a unit pressure of more than 
150 Ib per sq in. 

Usually tests are made on three mixtures, one having 
a cement content estimated to be sufficient to stabilize 
the soil, one containing slightly more than this quantity 
of cement, and one containing slightly less. 

After the optimum moisture content for compaction 
has been determined on each of the three mixes, a dur- 
ability specimen is formed for each cement content by 
compacting the mixture of soil and cement in the Proctor 
mold at the optimum moisture content. The specimen 
is removed from the mold as soon as practicable and 
placed in the concrete curing room for seven days. Then 
the core is sawed, perpendicular to its long axis, into four 
approximately equal parts, and durability is measured 
by wetting-drying and freezing-thawing tests. 

For the wetting-drying test, the specimen is submerged 
in water at room temperature for five hours, after which 
it is removed and dried in an oven at 160 F until its 
weight becomes constant. The cycle is then repeated. 
For the first five cycles the specimen is brushed lightly 
with a bristle brush and weighed at the end of each dry- 
ing period. After it has completed five cycles it is 
brushed and weighed only after each second cycle. 

For the freezing-thawing test, the specimen is placed 
in a special wire container, on blotting paper, and is put 
in the freezing cabinet for 24 hours, after which it is re- 
moved and allowed to thaw in the curing room for 24 
hours. This constitutes one cycle. The material lost 
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during each cycle is retained in the container, and dried 
and weighed to determine the loss at the end of each cycle. 

The quantity of cement to be used in the field is es- 
timated from the results of the durability tests and ex- 
perience with soils previously used possessing similar 
characteristics. No definite number of cycles or permis- 
sible percentage of loss has been established, but it has 
been found that losses will be very high if the quantity 
of cement is not sufficient. The prescribed field mix 
contains the minimum quantity of cement that will pro- 
duce a material able to resist the durability tests reason- 
ably well, plus a small percentage added as a factor of 
safety. 

SOIL-CEMENT STABILIZATION CONSTRUCTION METHODS 


After the existing road bed is graded and shaped, the 
soil to be stabilized is pulverized for the full width and to 
a sufficient depth to give a compacted thickness of about 
Gin. The soil is pulverized as completely as practicable, 
and must be in this condition at the time the cement is 
applied. Also, when the cement is applied, the moisture 
content of the soil must be at or below a definite quantity 
that has been previously established in the laboratory. 
The cement is spread uniformly over the surface and im- 
mediately mixed with the loose soil by means of disk 
harrows, road machines, multiple-blade drags, or other 
implements until a thorough and intimate mixture is ob- 
tained. The mixture is then shaped to approximate line 
and grade. Immediately after mixing, the moisture con- 
tent is determined and, if necessary, water is uniformly 
incorporated in such quantities that the resulting mixture 
will not have less than 90 per cent nor more than 115 per 
cent of the specified moisture content. After the ce- 
ment is applied to any section, the work should be con- 
tinuous until the final shaping and compaction is com- 
plete. If any of the operations are interrupted for more 
than two hours, or if the uncompacted cement-soil mix- 
ture is wetted so that the moisture content exceeds that 
specified by more than 25 per cent, the section affected 
is reconstructed by the addition of cement and further 
mixing until completed. 

The mixture is compacted with sheep’s-foot rollers to 
the greatest density practicable. The feet of the rollers 
when in contact with a plane surface, should be capable 
of exerting a pressure of at least 150 Ib per sq in. The 
rate of operation and the number of rollers should be suf- 
ficient to insure compaction in 1'/, hours. 

After compaction, the surface of the stabilized base 
course should be shaped to the required cross-section, and 
if necessary the surface should be loosened to remove any 
imprints left by the compacting or shaping equipment, 
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until not more than one inch of loose material is obtained. 
This material is then thoroughly rolled with a roller of 
the flat-face wheel type weighing not less than eight tons. 
The finished soil-cement stabilized base is not opened to 
traffic until a wearing surface has been applied. 

An alternate method of constructing this type of sojj- 
stabilized road uses a machine that pulverizes the soil, 
mixes in the cement and water, and spreads the mixture. 
South Carolina has also been stabilizing soils in a manner 
similar to that just described, but using tar as the sta- 
bilizing material. 


THE SAND BITUMINOUS ROAD MIX 


A method of stabilizing sand, sandy silt, or loam soils 
which has proved very satisfactory originated in Florida 
several yearsago. It is commonly known as sand bitumin- 
ous road mix. The surface is prepared by traveling road- 
mix plants or by applying the bituminous material in 
successive applications with a pressure distributor and 
perfecting the mix with disk harrows, graders, and so 
forth. (A heating unit has been recently developed, 
which is attached to the rear of the grader blade. It is 
beneficial in drying out wet soil after rains, thereby de- 
creasing the delay to work caused by excess moisture, and 
it also assists mixing operations in cool weather.) After 
the soil is uniformly mixed with the bituminous material 
and properly cured, it is compacted with rollers. 

This method of stabilization permits the use of local 
materials so unstable that ordinarily they are impass- 
able, and converts them into very creditable wearing 
surfaces or bases for surface treatment. The bituminous 
materials used include cut-back asphalt, coal tar, pe- 
troleum tar, pine tar, emulsified asphalt, and flux oil and 
hard powdered asphalt. 

The majority of the states in this group have also used 
soil stabilization on weak subgrades on which concrete 
pavements were to be placed. This work has consisted 
mostly of utilizing available local material possessing a 
high degree of stability and mixing it uniformly with the 
existing unstable material. A weak fine sand, for in- 
stance, can be made sufficiently stable for use as a sub- 
grade by adding proper percentages of silts, loams, coarser 
uniformly graded sands, stone screenings, and similar 
materials. In one case pulverized lime rock was used 
successfully. Bituminous materials are also used for 
subgrade stabilization in a manner similar to that pre- 
viously described, but in smaller quantities. 


TRAVELING PLANT Is Sometimes Usep TO MIx THE SAND AND 
BITUMINOUS MATERIAL 
An Alternate Method Is to Apply the Bituminous Material with 4 
Pressure Distributor and Do the Mixing with 
Disk Harrows and Graders 
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Uplift Measurements at Holtwood Dam 


Piezometric Observations on Thirty- Year-Old Concrete Structure Provide Much-Needed Data 


By Paut E. GIsiGer 


MeEMBER AMERICAN Society or Crvit ENGINEERS 
STRUCTURAL ENGINEER, PENNSYLVANIA WATER AND Power Company, BALTIMORE, Mb. 


the Pennsylvania Water and 


possibilities of the Susquehanna a study of the meteorological con- 


Dire the summer of 1936, ! ‘we NALYSIS of the maximum flood during a repetition of this flood, but 


Power Companymadeanum- River, following the unprecedented dis- ditions preceding the high water 
ber of piezometer uplift measure- charges of 1936, raised a serious question made it apparent that a slight shift 
ments on a dam which has been as éo the stability of the Holtwood Dam. in the time-sequence of the rainfall 
standing for about thirty years. A review of the dam design and a series might have resulted in a discharge 
Since published data on measured of model tests soon made it apparent that of about 1,200,000 cu ft per sec. 
uplift are rather scarce, and more- a definite answer must await a reason- This latter flow, and the correspond- 
over since no such measurements ably accurate determination of uplift. ing pond elevation, were accepted 
appear ever to have been made on Accordingly, holes were drilled in the as the maximum against which all 
a dam not originally provided with structure and piezometric measurements power-plant structures should be 
piezometer shafts, the results and were taken. According to Mr. Gisiger, made safe. 


method of obtaining them should be no other uplift tests have ever been made 
in a similar manner. The technique of 1,200,000 cu ft per sec was deter- 


of generai interest. 


The pond elevation for a discharge 


The incentive to take these meas- evolved is a valuable contribution to mined as El. 187.9, or 5.4 ft higher 


urements was the flood of March engineering research. 


1936, during which many dams in 

the northeastern United States were subjected to water 
elevations higher than any previously experienced and, 
in anumber of cases, higher than those that had formed 
the basis of design. Among those is the Holtwood Dam 
of the Pennsylvania Water and Power Company on the 
Susquehanna River in Pennsylvania, a part of the 
150,000-hp Holtwood hydroelectric development. (This 
dam was built under the name of “‘McCall’s Ferry Dam”’ 
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and is referred to under this name in articles published at 
the time of its construction.) 

As shown in Fig. 1, Holtwood Dam is an overflow ogee 
spillway with crest at El. 165.00, about 50 ft above the 
original low-flow elevation of the river and about 70 ft 
above the lowest point of the foundation. The underly- 
ing rock is a metamorphosed granitic schist containing 
many quartz veins and occasional fault seams. The 
crest is 2,368 ft long, straight, and is not surmounted by 
gates, piers, or any other permanent projection. How- 
ever, it is normally provided with flashboards, 4 ft 6 in. 
high, thus producing a forebay elevation of 169.50 at the 
point of overflow of the flashboards. 

(he dam was constructed between 1906 and 1910 and 
Was designed for a maximum water elevation of 182.5, 
corresponding to a discharge capacity of 700,000 cu ft per 
sec. On March 19, 1936, the forebay reached El. 184.5, 
corresponding to a discharge of about 870,000 cu ft per 
sec. Little concern would be felt for the safety of the dam 


than the elevation for which the 

dam was designed. This produced 
about 11.5 per cent more horizontal water pressure 
against the dam than the original design assumption and 
about 10.5 per cent more uplift, provided uplift is as- 
sumed to be the same fraction of the head at the face and 
toe of the dam as was used originally, and to vary between 
the two points in a straight-line ratio. This addition to 
the forces producing an overturning movement will not 
be reduced, as perhaps might be expected, by a higher 
tailwater elevation, but rather will be increased by the 
formation of a vacuum under the overfalling nappe when 
the depth of overflow becomes greater than 20 ft. Model 
tests showed that the vacuum might attain a value of 
9.8 ft of water pressure at a point upstream of the crest 
line, and that it would extend quite a distance down on 
the ogee face. 

The external forces that had to be considered in this 
case can be listed as follows: (1) headwater pressure, 
(2) silt pressure, (3) tailwater pressure, (4) uplift, (5) 
weight of overfalling water, (6) vacuum under nappe, 
and (7) weight of the structure. The magnitude of 
forces (1) and (7) could easily be established; and the 
combined effect of (3), (5), and (6) was determined by 
tests on a 1:30 model. There remained uncertainty with 
regard to silt pressure and uplift. Although the up- 
stream side of the dam is silted up to an average elevation 
of 145, the effect of silt pressure on the location and slope 
of the resultant of all forces under the condition of 
maximum discharge is relatively slight. On the basis 
of the fairly well-known characteristics and weights of 
the silt in front of the Holtwood Dam, it was assumed 
that silt would add 27.5 lb per cu ft to the liquid pressure 
of the water. At the outset it was believed that silt might 
perhaps have the effect of sealing the foundation joint or 
the lift joints and thereby reduce uplift pressure. How- 
ever, the results of the investigation did not lend much 
support to this opinion. 

The magnitude of uplift remained the most important 
factor, then, on which the safety of the dam had largely 
to be judged. 

The original design of the dam had been governed by 
the assumption that for the extreme condition of head- 
water assumed (El. 182.5), and with uplift on the full 
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base decreasing from 50 per cent of the headwater pres- 
sure to 50 per cent of the tailwater pressure, the resultant 
should remain within the middle third. No foundation 
drainage had been provided nor were there any provisions 
for drainage inside 
the body of the 
dam. Neither had 
any of the now 
customary means 
to seal horizontal 
or vertical con- 
struction joints 
near the upstream 
face been used. 
There was consid- 
erable evidence, 
however, that the 
foundation joint 
had been cleaned 
carefully and that 
lift joints had been 
keyed together 
with a large 
amount of bonding 
stones embedded 
in the top of each 
DRILLING AND MEASUREMENTS IN Proc- pour. The fact 
ress AT Howes 11-2 anp 11-3 that there were 
very few places in 
the neighborhood of vertical or horizontal joints that were 
damp from leakage during times of no overflow gave fur- 
ther evidence of the soundness of most joints. Horizon- 
tal lift joints are from 3 to 7 ft apart, the average being 
about 5ft. The concrete aggregate was crushed trap rock, 
and one barrel of cement per cubic yard of concrete had 
been used. After 25 years of service, surface deteriora- 
tion of the concrete was evident to more or less degree, 
especially along joints, but as a whole the condition of 
the concrete, where visible, could be classified as good, 
considering its age and severe exposure. 


WIDE VARIATION IN UPLIFT ASSUMPTIONS 


When the adequacy of the original design to with- 
stand a flood much in excess of 700,000 cu ft per sec 
was questioned, it became evident that no satisfactory 
answer could be given without some positive knowledge 
about the actual magnitude of uplift. Authorities, 
textbooks, and prescriptions as to what uplift must be 
expected or should be assumed differ greatly, and trends 
of opinion show considerable variance at different times 
and in different countries. For instance, a German code 
for dams (1930) allows a variation of from 20 per cent 
of full theoretical uplift (taken as an uplift pressure de- 
creasing along a straight line from full headwater to full 
tailwater) for good rock foundation to 40 per cent for 
poor rock foundation. French government engineers are 
using 50 to 75 per cent for their irrigation dams in Algeria. 
Wachusett Dam, Kensico Dam, and Norris Dam of the 
TVA are designed for 67 per cent, and the Assuan Dam 
for 100 per cent, while for the New Croton Dam, built 
shortly before the Assuan Dam, no uplift was considered. 
The Arizona Code for Dams (1933), the only instance 
known to the writer of a legal ruling on this question in 
the United States, provides that where no foundation 
drains are used, uplift must be assumed to be 75 per cent 
of full headwater at the heel, decreasing to full tailwater 
at the toe. 

Actual determinations of uplift under existing dams 
appear to have been made relatively seldom in propor- 
tion to the importance of this question and the amount 
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of theorizing that has been done about it. Piezometer 
pipes have been built into some dams, from the founda. 
tion to a tunnel or other point at which the water level in 
the pipe can be observed and measured. Uplift measure. 
ments made in this manner were published in Cryr, 
ENGINEERING for September 1932, page 578, by Ivan E. 
Houk, M. Am. Soc. C.E., of the U. S. Bureau of Reclama- 
tion. Another valuable paper—probably the most ex- 
tensive contribution to this subject—is that by Julian 
Hinds, M. Am. Soc. C.E., TRANSaAcTIONS of the Society, 
Vol. 93 (1929), page 1527. ; 

The information derived from the published results of 
these measurements, however, does not give a complete 
answer for the Holtwood Dam. For one thing, the data 
apply mostly to dam foundations that were pressure- 
grouted and provided with drains, features not incor- 
porated in the Holtwood Dam. The question was raised 
also whether a pipe grouted into the foundation before 
concrete was poured would give a truly representative 
value of uplift, since the very placing of the pipe might 
cause a local irregularity in the foundation joint. More- 
over, the stability of the Holtwood Dam was rather more 
questionable for horizontal lift joints at intermediate 
elevations than for the foundation joint itself, and no 
published data could be found regarding intermediate 
joints. 

Accordingly, it was decided to sink core drill holes of 
3-in. diameter through the dam into the foundation at 
various places and to use these holes as piezometers. 
No definite number of holes was decided on at the out- 
set; when it was assumed that sufficient information had 
been obtained, 17 holes had been drilled, 13 of which went 
completely through the structure into rock. Twelve of 
these holes were arranged in 3 rows of 4 each in planes 
perpendicular to the axis of the dam, so that the pressure 
gradient could be established by 4 points in each of 3 
transverse profiles. Of the remaining 5 holes, 4 were 
located near one of these profiles and the last was alone 
near the west end of the dam (Fig. 1). 

The numbering of these profiles corresponds to the 
numbering of the sections into which the dam is divided 
by the vertical constructions joints, which are spaced 
about 40 ft apart. Holes were drilled in Sections 5, 8, 11, 
and 52, and individual holes were numbered 1, 2, 3, and 
4, in accordance with their relative position in the trans- 
verse profile (Fig. 2). The 
choice of the test sections was 
somewhat influenced by the 
fact that Section 11 showed 
poor lift joints and some seep- 
age on the downstream side, | 
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Sta. 3+ 86.7 


Sta. 4+16.1 
Sta. 4+06.1 


y Upstream Face of Dam 


11-7 115 11-1 
and that Section 52 had the a ar 
lowest silt elevation on its 
upstream side. The results 
of the observations show that 
the first of these facts had a 
marked significance, while the 
second had none whatever. 

Since it was considered 
necessary to obtain a posi- | 
tive distinction between up- | 


52'0 


lift in the foundation joint 
and uplift in lift joints, it 
was not permissible merelyto 9 prawn anp NUMBER 
measure the height to which Inc or Test Howes 
the water rose in each hole, Section 11 
because this water might 1, Other Sections, the Test 
have entered at anyhorizontal oles Were on the Center 
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Fic. 3. UpiLirr MEASUREMENTS IN SECTIONS 5, 8, AND 11 


Uplift Is Plotted Vertically Upward from Elevation at Which It Was Observed. At the Left of the First Two Rows of Diagrams, 
the Measurements for Holes 5-1 and 8-1, Are Collected and Plotted Horizontally 


fore used which made it possible to isolate a 5-ft length 
of hole at any desired elevation by means of concentric 
double pipes and expanding rubber rings. After the 
apparatus was set in place and the rubber rings ex- 
panded, the 5-ft section of hole between them was shut 
off from the remainder of the hole, but was connected 
through the inner one of the concentric pipes, with the 
working platform on the face of the dam above the 
hole. Measurements were made by first blowing out 
the water initially present in the 5-ft space with com- 
pressed air, and then observing its subsequent rise in the 
pipe by means of a wooden float suspended from fine 
copper wire. In a few instances, where the water would 
have risen above the top of a hole, the end of the riser 
pipe was connected to a pressure gage and the head meas- 
ured as pressure. 

As would be expected, the water came up rather 
slowly in most cases and a period of up to 10 hours was 
required before a stationary elevation (which was con- 
sidered to correspond to the uplift pressure) was reached. 
In each test, after the stationary maximum elevation was 
arrived at, a certain amount of water was poured into 
the hole, and the observation was continued in order to 
see whether the water would run out to the previously ob- 
served head. In most cases it did so within narrow limits. 

The forebay elevation varied little during the tests, 
and averaged about 169.0, that is, 4 ft above the dam 
crest and 6 in. below the top of the flashboards. 

The results of all 
measurements are Section 5 


shown graphically in '®© 
Figs.3 and4and are #150 
. 
amplified in tabular £140 Holes Sealed 
lorm in Table I. It 
must be remembered 
. wie 
in reviewing the re- 0 
corded data that Holes 
100; Open 2 Number 


only the holes next 


to the upstream face Fic. 4. SImmuLTANEOUS MEASUREMENTS AT Four HOLes 


Average Headwater E! 169.0 x 


are truly representative of the undisturbed condition of 
thedam. Holes 2,3, and 4 of each transverse section may 
be influenced by water standing in holes upstream of the 
ones measured. In other words, if at a given elevation 
a hole other than the one adjacent to the upstream face 
shows no uplift, it is a positive indication that no uplift 
is present in the vicinity of that hole at that particular 
elevation. If, at another elevation, the same hole shows 
uplift, it must be suspected that a seepage plane extends 
from the 5-ft vertical portion under test to the next hole 
upstream. The latter hole, however, may have been filled 
with water entering at a quite different elevation; and it 
is possible that if the upstream hole had not been drilled, 
a lesser uplift or no uplift would have been measured at 
the point in question. For instance, Hole 11-2 shows 
considerable uplift at El. 130, while Hole 11-1 shows 
practically none at the same elevation. This is not a 
simultaneous condition, however, because the uplift 
shown for Hole 11-1 was measured before Hole 11-2 was 
drilled; when the uplift shown for Hole 11-2 was meas- 
ured, Hole 11-1 was standing full of water to its natural 
level, which in this case would be the one measured and 
shown for El. 110. This qualification is necessary for a 
correct interpretation of the test results. It means that 
uplifts measured in Holes 2, 3, and 4 may be higher, but 
cannot be less, than those which could have been meas- 
ured without the disturbance to the original condition 
that is caused by the existence of Hole 1. 

It will be noted 
Section 8 ! Section 11 that out of the 6 


holes—5-1, 5-2, 8-1, 


| ll-1, 11-2, and 11-3 
—only 11-1 shows 
more uplift for the 
foundation joint 
than for joints in the 
rock below, while in 
the others the uplift 
continues to increase 
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with the depth into rock. The existence of considerable 

that is, almost full—auplift pressure at depths of up to 
10 ft below the foundation line serves to emphasize the 
importance of a good foundation for the stability of a 
dam. The foundation conditions under the Holtwood 
Dam are probably as good as could be hoped for in any 
gravity dam, and the evidence of seams more pervious 
than the foundation joint itself shows that, in cases 
where dams have to be set on less desirable rock strata, 
uplift must be given full recognition. 


SUMMARY OF SIGNIFICANT OBSERVATIONS 


Whether any further and general conclusions should 
be drawn from these investigations may be a matter for 
discussion. The following summarization is believed to 
contain what there is of significance, and was taken as a 
basis for judgment as to the stability of the Holtwood 
Dam: 

1. The four holes drilled through to rock next to the 
upstream face of the dam all showed substantial amounts 
of uplift at or near the foundation joint, varying from 51 
to 84.5 per cent of full head of forebay water at joint ele- 
vation, and averaging 73.7 per cent. 

2. The average maxima of uplift measured at or be- 
low the foundation joints, in percentage of full head- 
water pressure, are as shown in Fig. 5 (a). 

3. The maximum uplift measured (in any of the 4 
holes next to the upstream face drilled through to rock) 
for any horizontal joint above the foundation joint is 
72.7 per cent of full headwater pressure at joint elevation. 
The average of the 4 holes, however, is only 39.9 per cent. 

t. The average maxima of uplift measured for planes 
above the foundation joint are as shown in Fig. 5 (0). 

The figures indicate that in the Holtwood Dam rela- 
tively more uplift pressure is active in the foundation 
joint than in any 
lift joint above. 


Average Headwater E! 169 00 


Fiashboards 


This appears rea- 
of Maximum! 7 sonable and likely 
to be the case also 
150 
Jomt _ for other dams ex- 
> 
cept for lift joints 
Which show evi- 
ran) wos dence of leakage. 
5 22 | 3 After these tests 
a 
—120 were completed 
ales and the _ results 
gineers of the 
Pennsylvania 


Water and Power 
Company were 

100 satisfied that up- 
lift conditions 
were at least not 
worse than had 
been assumed pre- 
viously; and for 
the upper parts of 
the dam (which, 
when analyzed 
alone, are less sta- 
ble than the dam 
as a whole), they 
were rather better. 
(0) ever, that the re- 

sults obtained are 
strictly applicable 
only to the condi- 
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Fic. 5. AVERAGE PRESSURES MEASURED 
(a) AT FOUNDATION JOINT AND 
(6) ABOVE FOUNDATION JOINT 


Vou. 8 


tion under which they were produced—that is, with low 
tailwater and no overflow. For the condition of high 
tailwater, dependence must still be placed on judgment 
but it is hoped that these data may afford some guide t, 
that judgment, both at Holtwood and elsewhere. 


TaBLe I. ResuLts or UPLIFT MEASUREMENTS 


(1) (2) (3) (4) (5) (6) (7) 
Se 
Fy a? ; Se 
= RS mess ss 
((4)-(3)) (169.0 (3) (100 x =) 
135.3 147.3 12.0 33.7 35.6. 
130.8 145.8 15.0 38.2 39 2 
5-1 106.4 {116.8 141.8 25.0 52.2 47 9 
100.3 130.3 30.0 68.7 43.7 
95.8 154.3 58.5 73.2 80.0 
128.6 138.4 9.8 40.4 24 2 
115.0 132.9 17.9 54.0 33.1 
5-2 103.5 110.5 125.3 14.8 58.5 25 3 
101.5 134.7 33.2 7.5 49 2 
| 97.0 134.9 37.9 72.0 52.6 
115.6 132.0 16.4 53.4 30.7 
5-3 104.0 4102.2 114.8 12.6 66 8 18.9 
97.2 116.3 19.1 71.8 26 6 
108.2 112.7 4.5 60.8 74 
5-4 107.0 + 103.7 109.0 5.3 65.3 81 
{ 98.7 107.6 8.9 70.3 12.6 
149.3 151.8 2.5 19.7 12.7 
| 122.3 139.4 17.1 46.7 36.6 
d 
101.8 99.8 154.5 54.7 69.2 79.0 
95.3 152.4 57.1 73.7 77.5 
(146.4 150.5 4.1 22 6 18 1 
136 142.6 6.4 32.8 19 5 
8-2 102.1 4 197.9 135.0 7.1 41.1 17.3 
95.9 98.5 2.6 73.1 3.5 
128.5 137.8 93 40.5 23.0 
<7 115.0 116.2 1.2 54.0 22 
8-3 105.2) 101.5 110 2 8.7 7.5 12 9 
97.0 106 3 9.3 72.0 12 9 
103.4 107.8 44 65.6 6.7 
3-4 105.6 4 og 4 109 3 10.9 70.6 15 4 
144.6 161.6 17.0 24 69.7 
140.1 161.1 21.0 28.9 72.7 
11-1 109 5 135 6 151.5 15.9 33.4 47 5 
113.1 126.1 13.0 55.9 23.2 
108 159.6 51.0 60.4 84 5 
100.5 149 2 48.7 68.5 71.0 
145.5 155.7 10.2 23.5 43.4 
| 143.0 153.6 10.6 26.0 40.8 
134.0 144.3 10.3 35.0 29 4 
11-2 104.7 ) 129.5 149 6 20.1 39.5 50.9 
111.5 137.8 26.3 57.5 45.7 
103.0 144.4 41.4 66.0 2.6 
98.5 145.3 46.8 70.5 66.4 
95.5 147.2 51.7 73.5 70.3 
131.5 134.0 2.5 37.5 6.7 
118.0 120 9 2.9 51.0 5.8 
11-3 105.6 4105.0 146.7 41.7 64.0 65.2 
100.0 147.3 47.3 69.0 43.2 
97.3 151.9 54.6 71.7 76.2 
103.5 149.2 45.7 65.5 69.7 
11-4 98 5 142.5 44.0 70.5 62.4 
ma 145.1 147.4 2.3 23.9 9.6 
142.2 151.9 9.7 26.8 36.2 
11-6" 142.3 151.4 9.1 26.7 34.0 
(149.6 152.1 2.5 19.4 12.9 
11-7 {145.1 149.1 4.0 23.9 16.7 
142.9 151.7 8.8 26.1 33.7 
11-8? , 142.6 155.4 12.8 26.4 48.5 
113.8 117.3 3.5 55.2 6.3 
52-1 115.0 4109.3 132.4 23.1 59.7 38.6 
104.3 137.4 33.1 64.7 51.1 


| Seepage appearing on downstream face of dam at El. 146.0 (lift joint 

2 Holes 11-5 and 11-7, and Holes 11-2, 11-6, and 11-8 were observed simu! 
taneously at same elevations. All other holes in Section 11 were open, with 
water standing to its natural level 


The work described was carried out by the engineering 
and test departments of the Pennsylvania Water and 
Power Company. Albert S. Crane, M. Am. Soc. ¢ E., 
acted as consultant on this and other investigations un- 
dertaken by the company after the 1936 flood. 
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Mapping in Duval County, Fla. 


until the early part of 1938 
that the data pertaining to 
all the stations became a 


Coordinates Based on National Grid; Topographic Map Proves Its Worth matter of public record. 


From A PAPER PRESENTED BEFORE THE SURVEYING AND MAPPING 
DIVISION AT THE 1938 SprinG MEETING 


By Artuur N. 


Assistant County Enoineer, Duvat County, JACKSONVILLE, FLA. 


engineer found that he had inherited an accumulation 

of many road right-of-way locations and surveys, each 
of them entirely independent of every other. Noauthori- 
tative county road map was in existence. Realizing the 
necessity of coordinating these and all future county road 
surveys, it was decided to set up a local system of plane 
coordinates and plat all surveys on sheets 28 by 40 in. 
in size, to a scale of 1 in. to 400 ft. 

A well-defined point near the center of the county was 
selected as the point of origin. From it, various new 
traverses were run radiating towards the county bound- 
ary, the closures being effected by special traverses run 
across country or by tying in to existing road locations. 
Ties were also made to subdivision boundaries. All these 
surveys were required to have a closure of at least 1 in 
5.000 before being placed on the coordinate sheets. As 
no extra funds were provided, this work was done as a 
“spare time’’ assignment of the engineering department. 

As soon as practicable, a two-man topographic party 
was placed in the field. The first topographic surveys 
were made of the more densely populated areas adjacent 
to the city limits of Jacksonville, and of those areas in 
the populated rural districts where drainage conditions 
seemed to be the worst. 

Topography was taken by stadia. The somewhat un- 
usual method adopted for carrying levels is worthy of 
mention. Between points of known elevation, all H.I.’s 
were read directly by means of the plumb bob, which was 
allowed barely to touch the top of the station over which 
the transit was set, and was then swung over to one of 
the tripod legs which previously had been calibrated. 
A back sight was then taken, and the mean of the dif- 
ferences between the respective H.I.’s and rod readings 
gave the correct difference in elevation of the two sta- 
tions. The results were very satisfactory. 


et the latter part of 1930 the incoming Duval County 


MAP PROVIDES DATA FOR PLANNING WORK PROJECTS 


The coordinate and topographic mapping was carried 
on intermittently over a period of three years until the 
FERA started to function. Then, on only a few hours’ 
notice, Duval County was called upon to provide work 
projects for several thousand men. The value of the 
survey work was at once apparent, for a quick perusal 
of the maps indicated what work could be started im- 
mediately and advantageously. The result was that 
every man was put to work without delay on some worth- 
while job. In the next few years hundreds of road and 
drainage projects were sponsored by the county. Dur- 
ing this period considerable pioneer work was done by 
members of the engineering department in educating the 
leading civic organizations as to the benefits to be derived 
‘rom a county topographic map. This work bore fruit, 
lor in 1937 the Duval County Budget Commission 
created a special fund to provide for continuance of the 
coordinate and topographic surveys. 

In the meantime, the U. S. Coast and Geodetic Sur- 
vey had covered nearly three-quarters of the county with 
irst- and second-order control. However, it was not 
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Duval County immediately 
decided to make use of this 
valuable information and 
convert the local system of 
plane coordinates to that of 
the Coast Survey’s trans- 
verse Mercator grid projec- 
tion, North American datum of 1927. 

This meant the abandonment of several years of cal- 
culations and the refiguring of every traverse that had 
been plotted on the topographic or coordinate sheets. 
The sheets, however, did not have to be redrawn. As 
each old traverse is refigured, the new coordinates ap- 
plicable to each individual sheet are noted and the four 
most appropriate points are used to mark out the new 
grid. The new horizontal lines are determined by the 
points nearest the extreme right and left center, and the 
vertical lines by those in the upper and lower center of 
each sheet. The new grid is drawn in with green ink, 
to distinguish it from the red grid lines of the old system. 


HIGH ACCURACY IN FIELD WORK 


In setting up the new grid it has been deemed advisable 
to aim for a higher degree of accuracy in the office and 
field work than was formerly required. Angles are now 
turned six times, instead of twice. Further, although 
the tape is not corrected for temperature, the chaining 
of any one traverse is required to be done within a narrow 
temperature range. It can be understood readily what 
difficulties would develop if, for instance, in a 12-mile 
traverse the first five miles were measured with the tem- 
perature around 40 F and a week later the remainder 
were measured at a temperature of 75 F. The traverse 
might close within proper limits but the intermediate 
points would be in considerable error. This variation 
in weather is quite prevalent in north Florida. In all 
the traverses run so far, the average angular error for 
each set-up has been approximately 5sec. This indicates 
very careful instrument work, for the transits are over 12 
years old and the verniers read only to 1 min. No county 
road traverse is used unless it closes within the limits 
prescribed for third-order control or better. This accu- 
racy suffices for county purposes, and is far higher than 
that of the average acreage survey made by private 
surveyors. 

Even in its comparatively short existence, the local 
coordinate map system of Duval County, though incom- 
plete, has been of inestimable service to the tax assessor 
and to title companies, land appraisers, surveyors, health 
officials, and countless others. Those interested in real 
estate have been particularly benefited by the topo- 
graphic map, for, as all pertinent facts are shown, it is a 
simple matter to estimate the cost of proposed land de- 
velopments and appraise properties. 

A multitude of advantages are obtained when any large 
area is mapped by the use of a plane coordinate system, 
but Duval County is one of the relatively few counties 
in the country with the additional advantage of a sys- 
tem based on the national grid. By starting a survey 
from any one of the county road monuments, a local sur- 
vey can be coordinated with the first-order control net of 
the country. It is thus possible to fix permanently any 
surveyed parcel of land by giving the coordinates of its 
corners, from which its geographical position can be de- 
fined—a decided advantage over a description that 
merely gives its position relative to adjacent parcels. 
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Safety in Design of Florida Highways 


A Review of Principles and Practices That Reduce Driving Hazards-—Abridged from a Paper 
Presented Before the Highway Dwision at the 1958 Spring Meeting 


By Harry J. Morrison 
Memser AMERICAN Society or Civit ENGINEERS 
Senior Hicuway Enorneer, U. S. Bureau or Pustic Roaps, FLA. 


T is the purpose of this article to set forth briefly a num- 
ber of principles in the design of safe highways. The 
references are specifically to current practice in the 

state of Florida, but they are, with few exceptions, of 
quite general applicability. The principal items to be 
discussed include embankment slopes, 
divided highways, horizontal and ver- 
tical alinement, superelevation, and Y- 
and T-intersections. 

In Florida the highway engineer 
finds no mountains to be crossed and 
no valleys to be followed. There are, 
on the other hand, many square miles 
of nearly level topography—lcally 
known as “flat woods’’—with many 
shallow ponds and swamps. His chief 
problem in such terrain is to dispose 
of the surface water, either by con- 
structing embankments to raise the 
road or by digging drainage ditches to 
lower the high-water level. 

Where the width of right of way is 
100 ft or more, embankment slopes, 
inside slopes, and back slopes are now 
constructed to a 1 on 6 slope up toa 
height of 6 ft. If slopes steeper than 
| on 4 are required, a guard rail is 
provided. (A vehicle can with safety 
run off, or along, a 1 on 4 slope without turning over.) 
It is questionable whether much can be gained in either 
safety or appearance by making slopes flatter than 1 on 
6, except where the slope extends into a body of water 
and is subject to wave action. For embankments on 
curves, it may be desirable to place a guard rail on the 
outside to indicate a change in direction, even though 
the fill is not high enough to require protection. 


STABILIZING SHOULDERS AND SLOPES 


Shoulders and slopes are planted or seeded to grass. 
Difficulty is experienced in maintaining grass in some of 
the fine-grained sands that contain no binder material. 
A 2-in. layer of good top soil or muck spread over the 
slopes is helpful, but has not proved entirely successful. 
A 6-in. layer of top soil would remedy the trouble. How- 
ever, stable shoulders and slopes can be secured by add- 
ing a quantity of top soil or muck and mixing thoroughly 
with the sandy soil to a depth of 6-in. so as to obtain a 
bearing value of not less than 30 lb per sq in. This also 
provides a soil that will grow a satisfactory stand of grass. 
Loose sand shoulders are a hazard to traffic. 

Roadbeds have been widened from the original stand- 
ard of 30 ft to 36 and 40 ft, with pavements 22 ft in width. 
On main routes, two 11-ft lanes divided by a center strip 
4 to 6 ft wide with a contrasting surface, are now being 
constructed. It has been found on such roads that traf- 
fic voluntarily follows the concrete and uses the center 
portion (a black-top surface) only for passing. 

Improvement of the north and south roads leading into 


Jacksonville provides for two 20-ft paved lanes with a 
20-ft parkway of grass between the lanes, on a 125 to 150- 
ft right of way. With this type of layout, openings for 
traffic in the parkway along the open highway should pref- 
erably be made at intervals of not less than a half mile. 


FLAT EMBANKMENT SLOPES CHARACTERIZE THE FLORIDA HIGHWAYS 
The Striped Appearance Is Caused by the ‘“‘Sprigging,’’ Which Is Set in Rows 
In Florida, Slopes Cannot Be Seeded as in the North 


The alinement of the roads constructed in Florida since 
1920 has been reasonably direct and curvature has been 
generally satisfactory. It is the practice to construct on 
tangents, with curves as flat and as long as practicable, 
and preferably not sharper than 2 deg. With the excep- 
tion of approaches to cities and towns, no curves as sharp 
as 6 deg have been used. Some objection might be raised 
to such long curves on the ground that impatient drivers 
may be tempted to pass on them. Objection might also 
be raised to long tangents, on the ground that glare from 
the lights of approaching cars is objectionable, and that 
the monotony of straightaway driving causes motorists 
to fall asleep. However, experience in Florida has been 
that the straight road is not the hazard to careful drivers 
that are sharp and frequent curves. 

In Florida alinement over hills on a tangent with long 
grades not exceeding 5 per cent appears preferable to 
curvature with 5 per cent grades of less length; however, 
in such cases the design is influenced by local conditions. 

Compound curves with a great difference in radii 
should be avoided. With reverse curves, there should 
not be less than 300 ft of tangent between the curves to 
provide for the runoff from superelevation. Short tan- 
gents between two curves in the same direction give 4 
broken-back appearance; compounding of the curves 
without tangent gives a much more pleasing effect. __ 

In Florida all curves are superelevated, beginning with 
0.02 ft per ft for curves of less than 1 deg and increasing 
to a maximum of 0.08 ft per ft for those of 6 deg. The 
outer edge of a l-deg curve without superelevation ap- 
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rs to the motorist lower than the inner edge; this 
~ stitutes a mental hazard and causes the driver to pull 
» wards the center of the road. The state standard pro- 

ies for eliminating the crown on curves and construct- 
ing a straight cross-section. 

it should be noted that excessive superelevation may 
constitute a definite hazard. Flat-body trucks without 
ideboards are used in hauling boxes of citrus fruit from 
ithe groves to the packing houses. The boxes are piled 
high on the truck bodies, and the trucks cannot pass 
around curves with heavy superelevation without losing 
some of the load. The same condition applies to trucks 
hauling logs piled crosswise and held in place by a single 
chain passed over the top. 

Rolling grades on long tangents are not objectionable 
except in appearance, but secondary rolls in grade must 
be limited so that vehicles will not disappear from the 
line of visibility. Horizontal curves at vertical curves 
should completely cover the vertical curve. The sight 
distance on vertical curves should exceed that on hori- 
zontal curves at the same point. A horizontal curve 
lying wholly within the limits of sag vertical produces the 
effect of a sharp bend rather than of pleasing alinement. 


DESIGN OF Y- AND T-INTERSECTIONS 


At Y-intersections better results appear to have been 
obtained by constructing a triangular island than by 
leaving the intersection open. The base of the island 
should be sufficiently wide to permit traffic to stop before 
turning, without encroaching on the main highways, and 
the base should be rounded so that traffic can make a 
complete turn in any direction. An intersection ap- 
proached by curves of long radius without an island often 
places a motorist in a hazardous position as the result of 
another motorist’s failing to keep to the right of the cen- 
ter line or cutting a left turn. The island provides a 
place of refuge for waiting or turning motorists. 

Right-angle intersections of the T-type on main roads 
have been constructed with and without islands. Fre- 
quently the controlling element is the lack of right of 
way. Where there are no islands, even if signs are placed 
in advance and opposite the leg of the ““T,’’ drivers fre- 
quently fail to realize that they are approaching a dead 
end. This occurs more frequently at night. The plac- 
ing of small reflectors at 2-ft intervals across the pave- 
ment lessens the hazard for night traffic. 

Where no islands are constructed, T-intersections have 
usually been rounded with curves of 50-ft radius. 
Drivers, particularly those with trucks and trailers, com- 
plain that this radius is too short. Where islands have 
been constructed with curves of 200-ft radius in each di- 
rection, drivers are inclined to cross the area in every di- 
rection, and to overcome this situation a plate guard rail 
has been erected on all three sides of the island a few feet 
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PREVENTING EROSION OF EMBANKMENT SLOPES 


Guard Rail Marks Location of a High Embankment. A Small 
Fill Has Been Placed Along Embankment Crest to Make 
Side Ditch Continuous. Drainage Is Collected 
and Carried Down Slope in Pipe 


back of the edge of the pavement. By widening the 
pavement on the main road on the opposite side from 
the leg of the “‘T,’’ opportunity is provided for drivers 
wishing to make a left turn to slide out of line and stop 
until a break occurs in the traffic on the main road. This 
avoids delay to traffic and possibly a rear-end collision. 

On city streets, curbs are constructed as a buffer to 
parking, and to keep vehicles from running over the side- 
walk. Frequently, at filling stations on street corners, 
the curb is omitted along the entire frontage—even 
around the return. This permits traffic to enter and 
leave the station property from every direction and to 
cross the sidewalk at street corners, creating a definite 
hazard to the pedestrian. Wherever traffic leaves the 
street and crosses the sidewalk it should be confined to 
definite lanes, and in no case should the raised curb 
around the return at the intersection be omitted, as this 
provides a safety island. Entrances should be limited to 
a width of 20 or 30 ft. 

The speed of motor vehicles has increased beyond the 
range of the headlights. A driver traveling at 40 miles 
per hour cannot see a pedestrian in dark clothes in time 
to stop. In order to eliminate the hazard of pedestrians 
walking on the roadway pavement, especially in the 
vicinity of cities where there is considerable pedestrian 
traffic, sidewalks with a surface at least equal in quality 
to that of the pavement have been constructed. 

In Florida range cattle constitute a serious hazard to 
traffic. Owners of herds as large as a hundred head 
frequently pasture them in open range, with the result 
that many cattle feed on the grass of the shoulders and 
slopes of the roads. Under these conditions, the fencing 
of all highways by the state, as some have advocated, 
would be of little value unless the legislature passed a 
law requiring that all live stock be kept 
off the roads. The fencing of the high- 
ways, if required to be done by the 
state, would be a serious drain on high- 
way funds. The elimination of this 
hazard is a problem for the legislature. 

I have attempted here to outline a 
number of design practices that make 
for safe highways. In conclusion, I 
wish to stress that continued progress 
in design for safety depends upon our 
learning more about the cause and lo- 
cation of accidents. If this informa- 
tion could be collected and made avail- 
able it would assist in correcting dan- 
gerous conditions. 
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Effects of Industrial 


Wastes and Sewage 


on Shellfish and Fin Fish 


By L. M. Fisuer 
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HE effects of industrial wastes 

and sewage on shellfish and fin 

fish are of direct importance 
not only to those engaged in the fish- 
ing industries, but to everyone who 
depends upon fresh-water fish or sea 
food for a part of his diet. While 
the subject covers only one phase 
of the broad problem of water pol- 
lution, it has a direct bearing on 
public health because shellfish have 
been involved more or less fre- 
quently in the spread of disease. 
It also has an indirect effect on 
health because pollution of coastal 
waters tends to make certain valu- 
able sea food scarcer and more expensive, thus depriving 
a part of the population of the benefits of foods rich in 
iodine, iron, copper, and other essential elements, and 
vitamins. 

Throughout the country there has been a progressive 
but irregular increase in pollution of streams by industrial 
wastes. Among the causes of this increase are the re- 
habilitation of the fermentation industries, the sudden 
growth of the cellulose textile industry, the development 
of the mid-continental oil fields, and the gradual exten- 
sion of mining. Twenty years ago all the tributaries of 
the Ohio River, with the single exception of the Monon- 
gahela, were alkaline. Now the Allegheny in Pennsyl- 
vania, and many of the streams in West Virginia are 
acid most of the time, and the acid line in the Ohio 
River is being extended further down each year, although 
the mine-sealing operations recently undertaken give 
promise of retarding this encroachment. Another in- 
vasion by trade-waste pollution may be expected in 
southern streams and coastal waters as a result of the 
recently developed process for manufacturing paper 
pulp from slash pine. 

While water is being polluted by trade wastes through- 
out the country, the problem is more acute, generally 
speaking, in the section north of the Ohio and Potomac 
rivers and east of the Mississippi River, which contains 
65 per cent of the total urban population. 

The value of the catch of 40 species of edible fish, as 
reported by the U. S. Bureau of Fisheries in 1934, was 
$70,905,000, and about 73 per cent of this income was 
derived from species of fish that may be subject in greater 
or less extent to the effects of coastal pollution. The 
Bureau of Fisheries has not attempted to lay out or sur- 
vey the number of miles of streams throughout the 
country affected by pollution, nor has it attempted to de- 
termine the precise economic effect of pollution on the 
fisheries. But it has studied the physiological or pharma- 
cological aspects of the problem, and has established 
standards of water purity necessary for the survival of 
fish. 

Sewage and industrial wastes affect shellfish and fin 
fish directly in one or more of several ways (Table I). 
They may decrease the oxygen content of the water to a 


S the amount of industrial and do- 

mestic wastes discharged into our 
rivers and coastal waters increases, the 
problem of maintaining fish life in these 
waters becomes more serious. Mr. 
Fisher describes in detail the effects of 
various waste products on aquatic life, 
and urges @ comprehensive program of 
research to discover methods of utilizing 
industrial wastes so that they need not 
be discharged into streams. 
here presented in abbreviated form, was 
on the program of the Sanitary Engi- 
neering Division at the Society's Spring 
Meeting in Jacksonville, Fla. 


point below which fish life cannot be 
sustained (usually stated to be about 
2ppm). They may destroy fish by 
increasing the acidity, alkalinity, or 
salt content of the water, or by in- 
troducing toxic substances; or they 
may increase the turbidity so as to 
exclude light and prevent the growth 
of food. Again, they may deposit a 
blanket on the bottom of the stream 
so as to destroy the fish food found 
there. Some wastes (particularly 
those containing phenal compounds) 
impart disagreeable or repulsive 
odors or flavors to fish or shellfish, 
and others produce unnatural dis- 
coloration which makes the fish objectionable to would- 
be consumers. 

The most frequent offenders in decreasing the oxygen 
content of waters are domestic sewages and those indus- 
trial wastes containing large quantities of organic matter, 
as the wastes from dairies, packing plants, canning plants, 
breweries, distilleries, beet-sugar plants, saw mills, and 
starch and textile industries. 

The polluting material which reaches our streams in the 
greatest volume, and which is detrimental to fish over 
the largest stream-bed area, is probably acid mine wastes 
coming principally from coal mines. There are thou- 
sands of mines, both active and abandoned, discharging 
acid drainage which in the aggregate amounts to thou- 
sands of tons of concentrated sulfuric acid daily. A con- 
siderable reduction in acid from abandoned mines has 
been effected in recent years by a WPA mine-sealing 
project sponsored by various state health departments. 

Discharge of sewage into our streams or coastal waters, 
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Taste I. Ways Waicu VARIOUS INDUSTRIAL WASTES ARE 
HARMFUL TO FIsH LIFE 
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Mining flotation wastes x 
Coal and iron mines * 
Crude oil 

Salt water from oil wells x 
Municipal sewage 

Dairy wastes 

Packing plants 

Canning plants 

Breweries 

Distilleries 
Beet sugar and pulp wastes 
Paper pulp wastes . 
Sawdust 

Coal-gas waste 
Lubricants and refinery wastes x 
Laundry and wool washings x 
Chemical wastes 

Tannery wastes x x 
Tin-plate and wire mills 

Starch wastes 
Textile wastes x 
Citrus fruit product wastes 
Winery wastes 

Electroplating 

Erosion 
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idition to decreasing the oxygen content of the water, 
result in forming sludge deposits on the bottom, and 
fins of grease and scum on the surface, which tend to 
iere with the absorption of oxygen from the air and 
to destroy small forms of aquatic life. In some waters 
the release of hydrogen sulfide from decomposing sludge 
also destroys aquatic life. Not infrequently sewage con- 
tains industrial wastes 
and poisons, discharged 
either by design or ac- 
cident. Such sub- 
stances may cause great 
destruction of fish life 
as occurred at Buffalo, 
N_.Y., in November and 
December 1937, when 
hundreds of tons of fish, 
valued at more than a 
million and a half dol- 
lars, were killed by the 
discharge of poisonous 
industrial wastes. 

Municipal sewage frequently contains oil from garages 
and industries—in some instances in sufficient amount 
to interfere with fish life. In coastal waters the prin- 
cipal sources of oil are probably the bilge water of vessels, 
leaks in oil storage tanks, refineries, and uncontrolled oil 
wells. The oil has a twofold effect on oysters and other 
shellfish. It retards and interferes with the propagation 
of diatoms, which constitute the principal diet of many 
mollusks; and it reduces the rate of feeding by exerting 
a narcotizing effect on the ciliated epithelium. The 
water-soluble substances impart an oily flavor to the 
meat, rendering sea food from oil-polluted water unsal- 
able; they also destroy fish spawn and fry. 


SEWAGE AND SHELLFISH 


When domestic sewage reaches shellfish-growing areas 
in sufficient concentrations and freshness, it may con- 
taminate the bivalves with pathogenic organisms. In 


numerous in- 


so contaminated 
have been held re- 
sponsible for the 
spread of disease. 
The most recent 
large epidemic of 
this type in the 
United States oc- 
curred in the win- 
ter of 1924-1925, 
when several hun- 
dred cases of ty- 
phoid fever in Chicago, New York, and other cities 
were ascribed to contaminated oysters. The wide pub- 
licity given this outbreak destroyed the market for 
shellfish overnight, and the Public Health Service was 
requested to assist in restoring public confidence in the 
safety of shellfish as a food. As a result of this re- 
quest, the Public Health Service formulated minimum 
requirements for the sanitation of the shellfish industry. 
The various states have adopted regulations at least equal 
to the minimum requirements, and issue certificates good 
lor one season only to shellfish dealers who comply with 
the standards. These certificates are listed by the Pub- 
lic Health Service as long as it has confidence in the ef- 
lecliveness of the control measures of the various states, 
and copies of the list are supplied to state and local 
health authorities throughout the country. This plan 


LABORATORY IN THE EXPERIMENTAL 
SHELLFISH PLANT OF THE VIRGINIA STATE 
HEALTH DEPARTMENT, NORFOLK, VA. 
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has been in operation for about twelve years and has 
provided effective control. Municipal health authorities 
are usually quick to exclude from their markets shellfish 
not obtained from shippers on the lists of the Public 
Health Service. 

Shellfish grow extensively only in protected coastal 
waters receiving the runoff from large rivers. These 


PLANTS OF ALL Sizes SuPPLY THE SHELLFISH MARKET 


areas are definitely limited; they cannot be appreciably 
increased or extended. Hence, the character of the 
wastes discharged into streams tributary to them is of 
great importance. A number of these areas are now so 
contaminated with domestic sewage that shellfish cannot 
be marketed from them directly. Their existence is a 
constant threat to the health of consumers in our coastal 
states because of the surreptitious taking of shellfish 
from them by individual poachers. 

In the vicinity of large cities discharging sewage into 
tidal estuaries, the damage is greatest. For example, 
near New York City approximately 105,400 acres of 
productive shellfish areas have been closed, and near 
Norfolk, Va., approximately 38,400 acres. Where the 
river carrying the sewage flows relatively long distances 
before it reaches the tidal estuary, as in the case of 
Philadelphia and Washington, D.C., less damage is 
done from the standpoint of sewage pollution because the 
river has a chance to purify itself. 

Industrial wastes, on the other hand, may be harmful 
in high dilutions and remain potent over long periods of 
time. Damage may be done to shelifish areas at rela- 
tively long distances from the source of pollution and by 
relatively weak concentrations of wastes. 


PULP AND PAPER WASTES 


Fiber wastes and chemical wastes constitute the chicf 
sources of pollution from pulp mills. The fibers eventu- 
ally deposit on the bottom of streams a blanket of im- 
ponderable material which inhibits the normal growth of 
plant and animal life. 

The bulk of waste liquors resulting from alkaline pulp- 
ing processes, such as the sulfate process and the soda 
process, is recovered and concentrated, and the alkali 
is reused—though a certain amount of alkali-bearing 
wash water goes to the streams even when the process is 
functioning properly. There are occasions, however, 
when through accident an excess of alkali is sent to a 
stream to the detriment of aquatic life. Mercaptans, 
which are sulfur ethers or alcohols found in the cooking 
process in sulfate pulping operations, have a very dis- 
agreeable odor and have been found toxic to fish in 
concentrations as low as one part per million. They im- 
pair the nervous system of fish so that death eventually 
results. 

The waste liquor from sulfite processes quite readily 
combines with the dissolved oxygen in the stream into 
which it is discharged. It also has an acidifying effect 
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on the water and may introduce compounds of a toxic 
character, such as the lignin salts. 
STUDIES OF PULP MILL WASTES 

Several detailed studies of the effects of pulp mill 
wastes on oysters have been made—among them one in 
Puget Sound at Oakland Bay, Washington, and another 
on the York River, in Virginia. 

In the Puget Sound study it was found that sulfite 
liquor, when added to sea water in concentrations of 0.5 


Dikep Oyster Beps IN PuGet SouND, WASH. 


to 10 parts per thousand, is decidedly unfavorable to 
oysters, and in the laboratory produced death in from 2 
to 29 days, depending upon the concentration. (These 
concentrations were in the range which computations 
indicated existed over the areas involved.) The report 
that followed the investigation recommended that pulp 
mills using the sulfite process should totally exclude 
their waste liquor from waters in which oysters are grown. 

On the York River the oyster industry has been de- 
clining markedly during the past two decades, according 
to reports. Beginning in 1916 requests were repeatedly 
received by the Bureau of Fisheries for an investigation 
to ascertain the cause, but it was not until 1935 that suf- 
ficient funds were available to establish a field laboratory 
to make systematic ecological observations and physio- 
logical experiments. The results indicate the existence 
of an environment in the upper part of the York River 
that is decidedly harmful to oysters; and physiological 
experiments yield direct evidence of the harmful effects 
of pulp-mill effluent on the adductor muscle, on the ciliary 
epithelium of the gills, and on the complex mechanisms 
of the oyster, reducing both the number of hours of 
feeding and the rate. Oysters taken from polluted areas 
in the York River and planted in clean waters improved 
quality of the meat, increased to normal levels. Shells 
were strengthened by deposition of lime, and growth 
was resumed. 

The conclusion is reached by the Bureau of Fisheries 
that ‘‘the presence of pulp mill waste in the water is the 
cause of the failure of oysters to grow and fatten in the 
upper part of the river and that the elimination of pulp 
mill pollution is a prerequisite for the restoration of the 
oyster industry in the York River.” 

The probable effect of the discharge of large quantities 
of pulp mill wastes into waters tributary to shellfish- 
growing areas should be of great interest to the shellfish 
industry if effects similar to those just described are to be 
expected in other areas where pulp mills have recently been 
erected or are about to be erected—as in the Southeast. 


METHODS FOR UTILIZING AND DISPOSING OF SULFITE 
WASTE LIQUOR 

At present the paper industry is engaged in studies to 
discover useful by-products which can be made from pulp 
mill wastes, as well as methods which can be economically 
employed to keep objectionable wastes from streams. As 
a result of this research, sulfite waste liquor may eventu- 
ally become an important chemical raw material, and 
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some progress in reducing the quantity and destructive. 
ness of sulfate wastes is apparently also being made 

Of the sulfite waste liquor, 65 per cent is fermentable 
Baker's yeast is prepared by neutralizing the waste 
liquor, inoculating it with yeast, and allowing this to 
grow under carefully controlled conditions. Approxi- 
mately 20,000 Ib per week is being produced at one plant 
in Nova Scotia, and equipment to double the output has 
been installed. Alcohol is produced commercially jp 
Europe by the fermentation of sulfite waste liquor, 
though the product so obtained cannot at present com. 
pete in this country with alcohol made from molasses, 

In Washington, one pulp and paper mill sprays the 
waste liquor down a stack 120 ft high, concentrating it to 
about 50 per cent solids, and sells the product as a binder 
for secondary roads. Concentrated sulfite liquor also 
has some uses as an adhesive and forms the base for most 
of the linoleum cements on the market. It also can be 
burned in a manner similar to fuel oil, but while this js 
practical from the viewpoint of polution prevention, jt 
is inefficient from the viewpoint of chemical utilization 
Other products, such as tanning extracts, phenol, vanil- 
lin, and fertilizer material can be obtained by precipita- 
tion methods, it is reported. 


MORE RESEARCH IS THE ANSWER 


It seems logical to conclude that no private industry 
should be permitted to damage or destroy another exist- 
ing industry by the discharge of harmful wastes. The 
principal cost of carrying on research work to discover 
profitable methods for utilizing wastes or economical 
methods for disposing of them harmlessly should fall 
upon the industry responsible for their production. It 
should be recognized, however, that there is a large 
public interest involved. The burden of caring for the 
wastes should not be so great as to make the cost of pro- 
duction prohibitive. 

Research laboratories adequately financed with public 
funds should be able to evolve methods for recovering 
profitable by-products. Patent rights could then be 
issued to the government, making the processes available 
to all without the payment of royalties. It is conceiv- 
able that in this way sufficient returns to the public 
might accrue to fully repay the expenditure. Money 
spent for such work should not be considered as just 
another form of government spending, but as an invest- 
ment for the welfare of the people, who benefit from a 
judicious use of the country’s resources. The principal 
source of public funds for studying such a research prob- 
lem should, perhaps, be the industries themselves, but 
their contributions should be supplemented by public 
funds from other sources. 

In all fairness, the issuing of summary orders to effect 
abatement of stream pollution should be limited, for the 
time being, to those industries for the treatment of whose 
wastes feasible methods are now available. Also, all 
units of a given industry, regardless of their location, 
should be required to effect abatements simultaneously, 
so that no single plant or group of plants would enjoy 
an advantage over competitors. 

To anyone who has noted the increased demands o! 
the public in recent years for the effective cleaning ol 
streams and coastal waters, it must be apparent that the 
time is rapidly approaching when an intelligent and 
comprehensive plan for dealing with the problem must 
be evolved. If industry and government cooperate In 
finding a solution, it will be easier, less costly, and less dis- 
ruptive than if a thoroughly aroused public, irked by de 
lays and subterfuge, finally insists on immediate, drastic, 
and precipitate action. 
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Ground-Water Supplies in Florida 


By V. T. 
Associate Geotocist, U. S. Geotocicat Survey, Wasuincton, D.C. 


Florida’s most valuable 


en water is one of yf large part, Florida depends upon 


The Ocala limestone is the source 


ground water for both its munictpal of water for several thousand flow- 


natural resources. About and its private water requirements. ing wells, for many of the public 


i) communities in the state have Although the supply is abundant, there supplies (the largest being that of 


public water supplies, and fully is need for carefully planning its ex- Jacksonville), and for some of the 
210 of these—including all but plottation. The accompanying article large springs, including Silver 
three of the municipalities of over describes the water-bearing formations Springs. The largest yield reported 
5,000 population—obtain their of the state, and concludes with a review from a flowing well penetrating the 
water from wells. In addition, of five complex factors that must be limestone is about 7,000 gal per min. 


several thousand flowing wells are taken into account in their development. 


The Tampa limestone rests upon 


used for irrigation of celery and The full paper, of which this is an_ the Ocala in the peninsula, except 


other vegetable and citrus crops. 


abridgment, was on the program of the \ocally where the Suwannee lime- 


Sanitary Engineering Division at the stone is present between them. The 


WATER-BEARING FORMATIONS 


The geological formations which 
are exposed at the surface within the state and which 
vield the ground-water supplies, include the Ocala lime- 
stone and younger formations. Sedimentary rocks older 
than the Ocala are not of general importance because 
they are deeply buried and contain water that is un- 
satisfactory for domestic or public consumption. The 
principal formations that yield artesian water and many 
of the larger ground-water supplies of the state, men- 
tioned in order of occurrence from bottom to top, are 
the Ocala limestone, the Tampa limestone, and the 
Hawthorn formation. 

The Ocala limestone underlies all of the state; the ap- 
proximate position 
of the top of the 
formation with refer- 
ence to sea level may 
be noted in Fig. 1. 
(A more detailed 
map of the top of the 
Ocala in the penin- 
sula was published on 
page 340 of the May 
1938 issue of CrvIL 
ENGINEERING.) The 
Ocala is present at or 
near the surface in 
much of the north- 
western part of the 


s: peninsula and in an 
area in west Florida 
100 : 
- West, pe adjacent to Alabama 
ale in Miles 


and Georgia. In 
Fic. 1. Generar Geotocic Struc- part of these areas of 
ruRe, BY ConrouRsS ON Top oF THE oOUutcrop it is as much 
EocENE FORMATION as 150 ft above sea 
level; elsewhere it 
dips to more than 1,000 ft below sea level. The formation 
is reported to have a thickness of about 500 ft in the 
northern part of the state and may be somewhat thicker in 
the southern and western parts. Predominantly it is fairly 
soit and permeable. In some parts of the state it is 
cavernous. Channels formerly occupied by ground water 
but now filled with sand and clay are exposed in some 
of the quarries. Sink holes extending from the surface 
ot the ground deep into the limestone are numerous where 
the latter is at or near the surface. Some of these are 
iow in part filled with sand and occupied by lakes. 


1938 Spring Meeting of the Society. 


Suwannee, and several other lime- 
stones of Oligocene age, are very 
permeable and cavernous in certain localities, where 
they yield water to wells, but their thickness and areal 
extent are small as compared with the Tampa and Ocala 
formations. 

The Tampa limestone is present at or near the surface 
in the west-central and northwestern parts of the penin- 
sula, and in part of the area west of the Suwannee River. 
The formation is in general more compact and less per- 
meable than the Ocala, and some of it is bedded. It is 
estimated to be in general about 200 ft thick. The 
Tampa limestone yields large volumes of water to wells 
and is the source of some of the public supplies, as those 
of St. Petersburg and Tallahassee, and of some of the 
large springs, as Wakulla Spring, near Tallahassee. One 
of the largest yields reported from a pumped well penetrat- 
ing this formation is 5,000 gal per min. 

The Hawthorn formation or its equivalent is pres- 
ent throughout the state except where the older rocks 
are exposed. It rests on the Tampa limestone, on under- 
lying Oligocene rocks, or on the Ocala limestone, and is 
generally overlain by younger materials. It consists of 
about 500 ft of interbedded marl, limestone, sand, and 
clay, all of which are more or less phosphatic, and con- 
tains permeable beds, in which water is confined by less 
permeable beds that lie above or below them. It pre- 
vents or retards the upward escape of the artesian water 
in the Tampa and Ocala limestones. 

Usually wells in this formation have only moderate 
yields; where large supplies are required the wells are 
drilled into the underlying limestones. The rocks over- 
lying the Hawthorn formation, and the surficial sands, 
supply water to many wells for domestic use and also 
wells for large public supplies, as at Miami and Pensa- 
cola, where the deeper waters are unsatisfactory. 


SOURCE AND MOVEMENTS OF ARTESIAN WATER 


In Florida the source and movement of water in the 
surficial formations are in general more local than the 
source and movement of water in the underlying artesian 
limestones. Water that enters the artesian formations 
may travel long distances before reaching an exit through 
wells. However, the chief source of the artesian water is 
probably the rainfall within the state itself and the south- 
ern parts of Georgia and Alabama. 

With proper interpretation, information concerning 
the general source of the water and the direction of its 
movement can be obtained from an accurate contour map 
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of the piezometric surface—that is, the surface show- 
ing the height to which water will rise above sea level in 
tightly cased wells penetrating the artesian formation 
(Fig. 2). 

The ‘Polk County area,’’ in the central part of the 
peninsula, is one of the largest and most conspicuous fea- 
tures of the piezometric surface. It has the shape of 
an elongated dome, part of which is 90 to 120 ft above 
sea level. This high area indicates local recharge of the 
water-bearing formation and lateral movement of the 
water in all directions therefrom. Since in this region the 
Ocala and Tampa limestones are overlain by relatively 
impervious members of the Hawthorn formation, it might 
appear that little or no ground-water recharge would take 
place. However, numerous lakes occupying old sink 
holes now largely filled with permeable sands permit a 
downward percolation of water to the underlying lime- 
stone. Water from the lake region of central Florida 
therefore supplies much of the artesian water in central 
and southern Florida. 

Another large high area of the piezometric surface, 
called the ‘Putnam County area,”’ is located to the north 
of the Polk County area. It forms a ridge which extends 
into Georgia. In the southerly parts of this area re- 
charge takes place through sink holes or through the for- 
mations exposed at the surface, and water is also supplied 
through a recharge area in Georgia. 

The saddle between the Polk County and Putnam 
County areas is also in part a recharge area. However, 
here there is free discharge of ground water through large 
springs. Along parts of the east and west coasts where 
the Ocala limestone is at or near the surface, there are 
low areas of the piezometric surface which reveal large 
discharge; and there is also a large discharge area in the 
valley ot the St. Johns River. 

In areas where the piezometric surface is higher than 
the land surface, flowing wells can be obtained. These 
areas comprise more than one quarter of the total land 
area, and include the Atlantic coast, southern Florida, 
and the Gulf coast. Wells that are supplied from the 
artesian formations range in depth from less than 100 ft 
to more than 1,000 ft and in yield from a few gallons to 
several thousand gallons a minute. 


GROUND-WATER PROBLEMS 


Although there are large supplies of ground water in 
Florida, there are many complex problems, both quanti- 
tative and qualitative, most of which relate to the safe 
yield. They include: (1) decline in head and yield of 
wells in areas of large draft from wells; (2) subsurface 
leakage out of wells; (3) surface drainage by means of 
wells; (4) contamination of fresh ground water by salt 
water; and (5) the occurrence of ground water contain- 
ing objectionable amounts of fluoride. 

The largest decline in head and yield of wells in areas 
of large draft from wells has been noted in Jacksonville 
and Panama City. There it appears that the artesian 
head has declined as much as 30 ft. As an illustration of 
the decline in yield, it may be noted that the initial nat- 
ural flow of a 10-in. well constructed in Jacksonville in 
1889 was about 600 gal per min, but in 1937 the natural 
flow of this well was only a little more than 100 gal per 
min. In order to determine the safe yield, where large 
supplies are being withdrawn from wells each year, it is 
obviously important to obtain reliable information con- 
cerning both the amount of water withdrawn and the 
amount supplied to the formations by annual replenish- 
ment. 

In connection with subsurface leakage, it is significant 
that only a few of the artesian wells in the peninsula are 


458 Civit ENGINEERING for Fuly 1938 


completely cased and in many of them the uncased parts 
extend through water-bearing beds at several horizons 
Under such conditions water entering the well from beds 
with relatively high pressure may escape into beds with 
lower pressure instead of rising to the surface or remain. 
ing confined in the well. In certain parts of the state 


Scaie in Miles 


Map REPRESENTING THE PIEZOMETRIC SURFACE oF 
ARTESIAN WATER IN THE PRINCIPAL ARTESIAN 
FORMATIONS IN FLORIDA 


Fic. 2. 


such underground leakage is known to occur, and it will 
doubtless occur in other parts if wells are not properly 
cased. 

The third problem, that of drainage wells, is present 
in some parts of the lake region and other localities where 
surface drainage is poor. In these localities, where the 
water level in wells is several feet below the surface, sur- 
face water is drained into wells constructed for that pur- 
pose; and some of them penetrate the Ocala limestone. 
In addition to the sanitary problem thus created, there is 
also the question of the capacity of the well and of the 
water-bearing formation. 

The fourth problem, that of contamination of fresh 
ground water by salt water, is of importance along parts 
of the coast and in certain inland localities, where some 
of the wells yield water with a chloride content of more 
than 100 ppm. The water-bearing formations are ex- 
posed to salt water on the ocean floor and at the edge of 
the Floridian plateau. In several parts of these coastal 
areas the artesian pressure is sufficient to cause the fresh 
water to discharge through submarine seepages or springs 
and no encroachment of sea water is now occurring. It 
may occur, however, if a sufficient lowering of fresh-water 
pressure takes place; and it has already occurred in 
several localities, contaminating a number of fresh-water 
supplies, including those formerly used by Tampa and 
St. Petersburg. 

The fifth of the ground-water problems is that of fluo- 
ride content, which is objectionably high in some locali- 
ties. It appears that these waters are from the Haw- 
thorn formation, which contains phosphatic material. 

In conclusion, it is evident that although there is a 
general abundance of ground water in Florida, there is 
nevertheless a need for careful planning of its develop- 
ment and conservation. The solution to the various 
problems requires the combined efforts of engineers, 
geologists, chemists, and other investigators, and the 
cooperation of the drillers and owners of wells. 
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Sewerage Problems of Miami, Fla. 


/latness of Terrain and Nature of Underlying 


Rock Make Disposal Difficult and Expensive 


By C. S. 


MEMBER AMERICAN Society or Civit ENGINEERS 


Director or Pusiic Service anp Crry ENcineer, Miami, 


barely 300 people, the city has grown 
in 42 years to an estimated popula- 


O THE sanitary engineer, the city 
of Miami presents a variety of 


IAMI is a coastal city in 
almost every sense of the 
word, though it is separated 


from the sea by a bay three miles 
wide, and by the city of Miami 
Beach and certain keys which are 
directly on the Atlantic Ocean. 
Miami is not typical of anything; 
in fact, it is in so many ways unique 
that it offers many engineering 
problems not encountered elsewhere. 

The intensity of rainfall, coupled 
with the flatness of the territory, 
creates a considerable problem in 
surface drainage. The city area 
averages approximately 8.0 ft above 
mean low tide, a considerable por- 
tion being as low as 3'/2 to 4 ft, and 
the normal tidal range at certain seasons is about 36 in. 
Under such conditions the flow capacity of a storm 
sewer must depend upon the hydraulic gradient estab- 
lished by the difference in elevation between, say, the 
curb and the water surface at the outlet when the tide 
is at its highest. For many sections this gradient is 
very flat indeed, and local flooding is bound to occur 
frequently unless pumping is resorted to. As yet, there 
has not been sufficient popular demand to justify the 
introduction of the expensive process of pumping storm 
water, just to prevent a limited amount of inconvenience. 
We do have storm-sewer pumping stations, however, in 
sections where gravity discharge is not available. 

In areas where storm sewers are not available, but 
where subdividers have insisted on trapping surface 
water by building curbs, we have resorted to various 
methods. Trenches dug into the porous rock and 
covered with a concrete or other suitable slab, are quite 
effective. Pits dug into porous rock and filled with 
boulders also operate satisfactorily for a time, until silt 
gradually fills the voids. Drainage wells from 8 to 18 in. 
in diameter, drilled to salt-water-bearing materials, have 
been very beneficial. Often one well will serve several 
blocks in each direction if inverted siphons are built at 
corners so that the water can reach the inlet. All such 
devices are, of course, inferior to free-flowing storm 
sewers, but they do remove the water in a few hours. 

Our 146 drainage wells are of varying depths, from 65 


interesting problems. 


developed, and ftlans 


accompanying article 


ts but four feet above sea level. The 
porous limestone underlying the surface 
requires special excavating machinery, 
and gives up its water so readily that 
sewer construction costs are high. The 
city has grown so rapidly that an inte- 
grated sewerage system is yet to be 


cated by unusual restrictions on the 
location of the treatment plant. The 


paper presented before the Sanitary 
Engineering Division at the Society's 
1938 Spring Meeting in Jacksonville. 


tion of 150,000. Few cities have 
had such a record of growth and it 
is probably well that they have not. 
It results in much confusion in mu- 
nicipal development. Of necessity 
the cart has many times been 
squarely in front of the horse, and 
much work of an exceedingly tem- 
porary nature had to be done before 
permanent plans could be made or 
finances provided. 

The first small piece of sanitary 
sewer was constructed in 1915, start- 
ing at the Miami River and extend- 
ing back at a very flat grade for 
about two blocks, particularly to 
serve certain business houses which did not have sufficient 
area for septic tanks and drainage fields on their own 
grounds. From then until 1930 the construction of 
sewers progressed rapidly until in the latter year there 
were approximately 210 miles of sanitary sewers, 36 miles 
of storm sewers, 16 sewage pumping stations, 146 drain- 
age wells, and many other drainage structures. And even 
so not over one-fourth of the city is provided with sewers. 

Until 1925 the land area of Miami did not exceed eight 
square miles, most of it of such nature that septic tanks 
and drainage fields did a fairly good job of unit sewage 
treatment. With about 75,000 population and 200 miles 
of streets, the town then boasted about 100 miles of 
sewers. This did not mean that it was half sewered, as 
many streets carried parallel sewer lines on opposite sides 
of the street purposely to conserve depth. In every 
case the sewer had been started at the river or at the bay 
and run flat as far as it would go, and that was all. 

Suddenly in 1925 an annexation election resulted in 
the addition of about 50,000 people, 35 square miles of 
land area, and 650 miles of streets. For most of this new 
territory there were no municipal improvements of any 
kind except some roadway surfacing. But the moment 
it was annexed, its residents started to make demands 
for service and improvements. Within three years we 
designed and built 12 miles of large storm sewers, 110 
miles of sanitary sewers, 12 sewage pumping stations, 140 
drainage wells, and many other drainage facilities. 


Much of its area 


for it are compli- 


is abridged from a 


to 300 ft, and average about 125 ft. Most of them, by 
requirement of the State Board of Health, are founded 
, in salt water—but the probability of finding salt water at Among other things, it became necessary to redesign 
any given location is very uncertain. It seems to occur all the sewers in the business district, both storm and 
; in uncharted geological fingers, with no assured con- sanitary. In gathering field data for the design, it was 
7 unuity in direction or capacity. A maintenance force early found that former installations of underground 
' cleans these wells regularly by “blowing them out.’’ structures, without adequate plans, permits, supervision, 
This operation consists of lowering a hose and air point and records, had so obstructed the streets underground 
to the bottom and turning on a large volume of air at that a design for positive location and clearance of ob- 
high pressure. Blowing is continued until the well has structions was impossible. So there was created an ac- 
; been thoroughly cleaned and the dirt collected outside. tive “‘underground organization’’ to survey what existed 
F In sewerage facilities as in all other undertakings, and to pass definitely on all new underground installa- 
q Miami is exceedingly young. Incorporated in 1896 with tions. So far as possible, we zoned the street and held 
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certain portions, both vertical 
and horizontal, for particular 
types of installations. This has 
proved very beneficial to all 
concerned, and now we can ome: 
route sewers and other utilities ae 
with reasonable assurance of 
finding complete clearance 
when the ditch is opened. 


will adopt metal pipes for un. 
der-water sewer construction, 
with watertight metal joints. 
In most cities it is possible 
to find, somewhere along the 
water courses or waterfront, 
just the proper location for a 
sewage treatment plant, with 
assurance that its operation 
will not affect anyone 
versely. But not so in Miami. 
The waterfront is the front 


ATLANTIC 


[ yard, and the possibility of con- 


The material to be excavated . 
is generally a limestone rock, iam: Disposal Pe 
usually porous, and sometimes [2 
exceedingly hard and difficult 3 Scole in Miles 
to handle. If hand removal is Fic. 1 


employed, progress is slow and 
expensive. Air cutting tools 
assist materially, but the usual 
method, where underground structures will permit, is to 
use a wheel-type trenching machine, heavily built and 
specially designed for the purpose. For wide ditches, 
double cutting is employed, either by leaving a narrow 
ledge between cuts, later removed, or by back-filling the 
first cut and making another one immediately adjacent, 
and then cleaning out by hand or with shovel equip- 
ment. Ladder machines have proved ineffective, except 
for narrow and shallow cuts. 

In sewer construction, ground water is a real problem. 
The level varies from an exceptional low of plus 1.5 ft all 
the way to a full ground reservoir, running over to flood 
the low areas during periods of long-sustained and heavy 
rainfall. ‘The porous limestone rock gives up its water so 
readily that pumping is necessary at an early stage in 
sewer construction. This adds to the expense of dry 
construction, and increases the cost rapidly below zero 
elevation. Outside contractors generally get a few sur- 
prises on their first sewer contracts in the Miami area 
unless they are humble enough to accept information 
from the local people. Well points are totally inade- 
quate, except for shallow depths and special locations. 
When sewer construction is attempted below zero eleva- 
tion, it is well to use large pumps and to dewater one 
short section at a time. 

Water and tide conditions often cause flotation of pipe 
lines and sewer appurtenances. The tidal range is de- 
cidedly noticeable over the whole area. Many a con- 
tractor has to see a cast-iron pipe line float, or a manhole 
or concrete pump station pop up out of the ground to ap- 
preciate the strength of water uplift. Often our attempts 
to aid contractors with advice about such things are misin- 
terpreted as efforts to dictate construction methods. 

As yet we have experienced no trouble with disintegra- 
tion of concrete in sewerage structures. However, we 
have a problem with sewer joints. Our ground water is a 
seaward flow from the Everglades, and is laden with 
tannic acid and other active agents of vegetable decom- 
position. It has attacked and quickly destroyed all the 
flexible joint materials—cold, premolded, and _ hot 
poured—that we have tried so far. This is a serious dif- 
ficulty, as a large mileage of sewers is submerged in 
ground water and a large part of the sewage must be 
pumped, some of it twice. Rigid joints, when used 
throughout, are definitely a failure. The sewers are laid 
in open ditches and are therefore jointed at maximum 
elongation. When they are covered, the drop in tem- 
perature causes a shortening of the line, and if all the 
joints are rigid and stronger than the pipe section, the 
pipe breaks just behind the bell, and the wyes often 
snap off. We are now carrying on experiments by which 
we hope to discover a type Of flexible joint that will serve 
our purpose. If this effort fails, and possibly anyway, we 


SketcH Map SHowInNG Part oF DOWNTOWN 
MIAMI, SOUTHERN Trip OF MIAMI BBACH, AND PROPOSED 
LOCATION OF PUMPING AND SEWAGE-TREATMENT PLANTS 


centrating or treating sewage 
there is unthinkable. This jn- 
troduces a decided complica- 
tion. 

It has been suggested that the large volumes of water 
in the Miami River and in Biscayne Bay should be able 
to handle satisfactorily, just as it comes, all the sewage 
from the various greater Miami communities. But while 
the Miami River is quite deep, most of its depth is com- 
posed of salt water; consequently the fresh-water dis- 
charge from the sewers rises quickly to the surface and 
spreads an unsightly mess over large areas. The same 
thing occurs in the bay. Both of these bodies of water 
are used extensively for boating and should be free from 
floating sewage. This cannot be assured until a collec- 
tion system is installed which will intercept all the sewage 
outlets along the shores of the river and bay and trans- 
port the sewage to some other area for disposal or treat- 
ment. 

Even though the initial cost of sewage treatment works 
is high, the expenditure is warranted. Unfortunately, 
while the city of Miami has legislative authority to make 
a charge for sewage disposal service, it has no authority 
to make such charge or lien against the property bene- 
fited. As a result, financiers have been hesitant to in- 
vest large sums in a disposal project. Quite evidently, 
the proper legislation is almost a prerequisite to the 
financing of any such development. 


PROPOSED PLAN FOR SEWAGE DISPOSAL 


It will be necessary to intercept all of the nearly 70 out- 
fall sewers discharging into the Miami River and into 
Biscayne Bay, and pump the sewage either out to the 
Gulf Stream (7 or 8 miles away) or to a treatment plant 
far removed from habitation, where all solids and floating 
materials will be removed, and where the clarified liquid 
can be discharged into the large volume of bay water far 
from shore. Because of the long shore lines of both the 
river and the bay, a considerable mileage of large-di- 
ameter intercepting sewers will be required. 

Under present plans the intercepters would concen- 
trate at a pumping station near the bay front, whence the 
sewage would be conveyed to a treatment plant on an 
artificial island in the bay at such distance from all habi- 
tation as to insure safety against any nuisance (Fig. 1). 
The entire island (which, as proposed, would be about 
1,400 ft long and 700 ft wide) wouid be grassed and land- 
scaped to make it as nearly as possible a park, to which 
visitors would be invited. The plant would bt designed 
for an immediate capacity of 50 mgd, with provisions for 
future expansion as needed. 

Whatever method of disposal is adopted, it is expected 
that the project will cost at least five million dollars. A 
like sum should be available immediately for sewer ex- 
tensions and other sewerage facilities. Thus it would 
appear that our problems are largely ahead of us—and we 
are hoping eagerly for the opportunity to solve them. 
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Protecting Galveston Beach 


History of Protectwe Works Reviewed at Joint Session of American Shore and Beach Preservation 
Association and Society's Waterways Division at 1938 Spring Meeting 


By C. C. WasHINGTON 


MEMBER AMERICAN Society or Civit ENGINEERS 
County ENGINEER AND County Surveyor, GALVESTON County, GALVESTON, TEx. 


ALVESTON Island is one of 
(; a series of low sand islands 
on the Gulf of Mexico, sepa- 
rated from the mainland of Texas by 
shallow bays. The average tidal 
variation in the Gulf is 2 ft; and the 
predominating littoral drift is from 
west to east, though it frequently re- 
verses its direction. 
From Thirteenth Street, in the 
city of Galveston (Fig. 1), to Fifty- 
Third Street the beach is very nar- 


H. T. Wilson, city engineer of Gal- 
veston, reported to a “‘beach com- 
mittee’’ that over 100 acres of beach 
frontage had been lost between 
Fourth Street and Twenty-Fourth 
Street; he attributed the loss to the 
construction of the south jetty and 
recommended a series of groins at 
right angles to the shore, extending 
seaward 300 ft. 

In 1892, the city of Galveston 
built three groins as recommended, 


row and is frequently covered by CoMMENCING WorK ON GROIN at Sixth Street, Thirteenth Street, 
the tide. Beyond these limits in No. 2 at GALVESTON and Seventeenth Street, and a little 


each direction, the ordinary width 

of the beach is 300 to 400 ft. The sand on the beach 
and extending into the Gulf waters is very fine, will move 
when dry in winds of 10 to 12 miles per hour, goes into 
suspension easily, and is readily transported. When damp 
it becomes hard, packed, and smooth, and affords a re- 
markably good riding surface. The beach hasa very slight 
slope—about 1 ft in 100 ft—and the same general slope 
continues into the water, making an ideal bathing beach. 

Offshore, there are bars parallel to the shore, about 200 
ft apart, with ehannels about 2 ft deeper between them. 
The number and the position of these bars constantly 
change, but usually there are three or four, the first one 
being 200 ft offshore. At times no bars are present; 
changes are rapid. 

The island is subject to tropical hurricanes of high 
violence, producing winds up to more than 125 miles per 
hr and tides as high as 14 ft. Usually after a storm, a 
bar is formed above water about 300 ft out, with a deeper 
channel than ordinary just offshore. In seven to ten 
days this bar becomes lowered, the excess material mov- 
ing inshore. While there has always been an apparent 
increase in erosion during storms, a far larger amount 
has resulted from the action of normal sea currents. 

Prior to the building of jetties (1887-1910), the natural 
pass at the east end of Galveston Island was about double 
its present width. The island jetty extends today 2'/, 
miles into the Gulf from shore, but when built it began 
on the bay side at Sixth Street, ran northeast to a low 
tidal sand island, and extended thence 4'/, miles easterly 
into the Gulf. Since then, as a result of the jetty action, 
a triangular area 3 miles long and 1'/; miles wide has 
filled on the Gulf side from an average depth of 6'/, ft 
to an average height above mean low tide of 3'/, ft—a 
total fill of 9'/, ft. A large amount of filling has also 
occurred between the jetties near the present island shore. 
In all, nearly 25,000,000 yd of sand eroded from the west 
has been moved into this area. A differently planned 
jetty might have produced less erosion, but it is doubtful 
whether any more successful plan for increasing depth 
over the Galveston bar could have been evolved. 

from 1838 to 1850 decided erosion took place at the 
east end of the island, and from 1850 to 1893, erosion 
was very marked from a point about 2 miles from the 
east end of the island to Twenty-Third Street. In 1890, 
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later a similar groin at Ninth Street. 
They were well built and still exist, but have been buff- 
eted by numerous storms, with no repair, and becoming 
flanked at the shore end, their effectiveness has been im- 
paired. The one at Sixth Street is entirely covered by 
accretion caused by the jetties. 

No accurate measurements have ever been made to 
show the amount of erosion that has occurred west of the 
Galveston city limits, but it is well known that the shore 
line has moved back considerably—on the average about 
300 ft. 

The Galveston sea wall, from Sixth Street to Fifty- 
Third Street, was constructed between 1902 and 1904. 
(A cross-section is shown in Fig. 2.) The wall has since 
been extended in both directions, and is now continuous 
from the south jetty to west of the city limits. 

In 1909, the Gulf had encroached practically to the 
foot of the sea wall riprap, and the Commissioner’s Court 
of Galveston County requested General Robert to make 
a recommendation in regard to erosion protection. He 
recommended construction of rock groins starting at the 
foot of the sea wall and extending out into the Gulf 300 
ft, and not over 900 ft apart. He also recommended that 
the existing groins be repaired and connected to the sea 
wall. 
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Wits tHe New Grorns IN THE RISK OF DAMAGE TO 
THE Sea WALL Has Been AVERTED 


His recommendations were not followed. A short 
time thereafter the city of Galveston constructed some 
32 small wooden groins between Eighth Street and 
Thirty-Ninth Street, but they were not joined to the sea 
wall nor were they built sufficiently low, and they were 
soon flanked at the shore end, undermined along the 
foundation, and buffeted to pieces by the waves so as 
to be of no value. What remained of the construction 
was removed, as it was unsightly and a menace to 
bathers. 

In 1922 a wooden-pile open groin, with piles about 18 
n. apart, was constructed at Twenty-Fourth Street. It 
projected about 400 ft into the Gulf. The construction 
was experimental only, the theory being that the piles 
would retard the shore currents, yet allow them to pass 
through. This groin accomplished all that was expected 
of it. It built up a beach about 20 ft in width and 400 ft 
long, and also produced 
considerable under-water 
fill. 

By 1933 it was appar- f 
ent to everyone that un- | 
less something was done 
the sea wall and the bou- 
levard behind it would be 
endangered. A channel ° 
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mately 5 ft. Hence, the elevatio: oj 
plus 4 has been selected as proper. 
The citizens of Galveston desire a beach 
approximately 300 ft wide. To pro. 
vide this, the length of the shore sec. 
tion has been fixed at 100 ft and the 
sloping section has been given a slope 
of 1 on 66 and will extend 200 ft beyond 
the shore section. The top of the of. 
shore horizontal section will be at ele. 
vation plus | and should extend for 209 
ft, making the total length of the groin 
500 ft. These groins should be spaced 
1,500 ft apart and should be generally 
perpendicular to the face of the sea 
wall. The shore ends should be firmly 
attached to the sea wall to prevent 
flanking and to prevent scour at the 
toe of the wall during storms.”’ 

Thisrecommendation was acted upon 
and the government began construction of the groins. 
To date ten have been built, at a cost of about $23,000 
each. They are sturdy structures and in this short time 
have demonstrated their value. There is no doubt that 
a large amount of material has been deposited along the 
sea wall riprap and that the sea wall will be sufficiently 
protected when the project is completed. It is doubtfy! 
whether this construction alone will be sufficient to secure 
a beach of the proper width for a driveway, but probably 
the needed width could be achieved by pumping sand 
into the Gulf west of the last groin, as suggested by the 
Beach Erosion Board. The sand for this operation would 
have to come from some source well removed from that 
part of the shore which it is desired to build up. 

If such a system, or a similar system, of groins had 
been built at the same time as the sea wall, there can be 
little doubt that the entire beach as it then existed would 
have been saved, and at a cost of not over $200,000. It 
does seem strange that so many years should have been 
required to complete the solution, so nearly completed 
in 1892 by Mr. Wilson, and again recommended in 1909 
by General Robert. The delay can only be explained by 
public apathy to the value of the remarkably fine natural 
driveway and playground immediately in front of the 
city. 

Photographs and plans used in this article were ob- 
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Calitornia Beaches 


{ Non-Technical Review of Progress and Problems in 
Beach Preservation—from a Paper Presented at 


the 1938 Spring Meeting of the Society 
By Georce 


SUPERINTENDENT, DEPARTMENT OF PLAYGROUND AND RECREATION, 


City or Los ANGELES, CALIF. 


Shore and Beach Preservation Association, I pre- 

sented a paper outlining the problems of beach pres- 
ervation confronting the state of California and its sea- 
shore cities and counties. Now, surveying the develop- 
ments of the past eight years, I am impressed with the 
progress that has been made. Despite the economic de- 
pression, California has steadfastly continued its efforts 
to preserve and protect its long and scenic shore. 

In my earlier paper I stated that the paramount prob- 
lem was that of acquiring public ownership of a substan- 
tial part of the most scenic and most useful foreshore or 
upland adjacent to the ocean. Since 1928, approxi- 
mately 60 miles of waterfront land has been purchased by 
various agencies in the state. The most notable ac- 
complishments in this regard have been those of the 
State Park Commission, which has acquired and im- 
proved 26 waterfront areas totaling 7,288 acres. These 
purchases were made possible by the passage, by popular 
vote in 1928, of a measure providing for a $6,000,000 state 
bond issue and for the matching of that sum, dollar for 
dollar, by local jurisdictions. 

The county of Los Angeles, the city of Los Angeles, 
and the city of Long Beach have also done their share in 
acquiring public beaches near the southern metropolitan 
center. Two miles of beach were purchased by the city 
and county of Los Angeles in the famous Malibu and 
Santa Monica Bay region, and the county and the city 
of Long Beach have made notable purchases in the El 
Cerritos Bay section. 

In the southern part of the state, beach protection and 
reclamation have been no less important than beach ac- 
quisition. Long stretches of splendid bathing beach 
have been created by groining and dredging at Santa 
Barbara, Los Angeles, Santa Monica, Newport-Balboa, 
and Huntington Beach. Increased interest in yachting 
has justified the construction and improvement of yacht 
harbors. To provide better facilities for this sport the 
city of Newport, with the aid of federal funds, expended 
over five million dollars. Breakwaters were built at 
Santa Monica and Santa Barbara to shelter small craft. 

These structures, while of benefit to yachting, have 


A BOUT eight years ago, at a meeting of the American 


Beacu—A MAN-MADE PLAYGROUND oF 26 ACRES 


YacCuT HARBOR AND PROTECTIVE BREAKWATER 
AT SANTA BARBARA 


created a serious problem by interrupting the littoral 
drift of sand, and this problem has not yet been solved 
completely. The silting up of the harbors has indicated 
the necessity for dredging, and steps to begin such work 
have already been taken by both cities. Beaches to the 
leeward of these harbor breakwaters have begun to suf- 
fer considerably from the loss of sand which they ordi- 
narily would receive but which is being trapped within 
the still waters created by these barriers. Erosion has 
therefore become a major concern of public beach au- 
thorities, and steps to protect ocean frontage through 
systems of groins are now receiving serious consideration. 

Berkeley also has completed a satisfactory harbor for 
small craft in San Francisco Bay, and Los Angeles has 
constructed two artificial beaches—at Playa del Rey 
and at Cabrillo Beach, San Pedro. 

In the past eight years the various governmental agen- 
cies of California have spent about $10,000,000 on beach 
and yacht harbor improvements, and for beach acquisi- 
tion about $6,000,000. These sums do not include ex- 
penditures for commercial harbors or federal funds con- 
tributed to yacht harbor construction. 

In connection with beach development, a number of 
scenic highways have been constructed or proposed. Of 
particular interest is the contemplated extension of the 
Roosevelt Highway through Santa Monica and Venice. 
This road is planned to parallel the ocean front and to be 
laid on a sand fill over a distance of about 12 miles. The 
fill will be of sufficient width to provide a beach between 
the highway and the water's edge, and will be held in 
place by groins at 1,500-ft intervals. Sand is available 
in the nearby hills, and it can easily be transported by hy- 
draulic methods. The cost would be about $6,000,000. 

In 1930 oil was discovered in Venice, and before the 
hysteria had subsided, derricks had been erected along 
two miles of splendid bathing beach—on private property 
to be sure, but so close to the water as to spoil the adja- 
cent beaches for recreational use. Later a similar de- 
velopment took place at Huntington Beach. The re- 
sulting damage to the beaches is irreparable. 

The possibility of economic gain by the state from leas- 
ing of tidelands to oil operating companies raised an in- 
teresting issue in California. Should the state exploit its 
tidelands for oil and derive some hundreds of thousands 
of dollars in annual revenue, or should it preserve its 
beaches from the encroachment of oil wells and save them 
for recreation? A constitutional amendment which 
threatened to open up the entire shore for drilling opera- 
tions was defeated in a general election held in 1936. In 
1938 a more moderate measure was passed by the legisla- 
ture, the full effect of which it is too early to predict. 

The controversy over the defeated amendment has 
continued, and has served a worth-while educational pur- 
pose in making the public more conscious of the necessity 
for beach protection. It is to be hoped that California 
will appreciate its natural advantages and give its 
beaches the protection they merit. 
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Development of Florida’s Phosphate Industry 


Paper Presented at Society's 1958 Spring Meeting Tells of Important Role of Engineers 
in Reducing Cost of Output from World's Largest Producing Area 


By H. D. MenpeNHALL 


Member AMERICAN Society or Crvit ENGINEERS 
Consuttinc ENGINEER, TALLAHASSEE, FLA. 


UST 50 years ago (1888) two incidents occurred that 
changed the destiny of Florida. George W. Scott, 
of Atlanta, while drifting down the Peace River, at- 
tempted to tie his boat to a projecting root, only to find 
that the root was the tusk of a prehistoric animal. In 
Dunnellon, Albertus Bogt, while sink- 
ing a well on his premises, observed 
some fossil teeth in a white subsoil. 

The first incident led to the discov- 
ery of the river pebble, and the second 
to the hard rock phosphate deposits 
of the state—incidents that started 
the development of the industry 
that now ranks seventh among its 
wealth-producing activities. In this 
50-year period it has brought in over 
$270,000,000 of mineral wealth and 
created employment for countless 
thousands of men. Florida now produces 80 per cent of 
the phosphate of the world. 

The Florida deposits are of two general types. The 
hard-rock deposits, found along the Gulf side of the pen- 
insula from Suwannee and Columbia counties on the 
north to Citrus and Hernando counties on the south, lie 
in pockets of irregular occurrence and are derived from a 
stratum of phosphatic marl. The pebble deposits, found 
in Hillsboro, Polk, and Hardee counties, are a conglom- 
erate of pebble, sand, and clay. 

Actual mining of phosphate began in 1888 in the river 
pebble deposits. The high market price—about $20 per 
ton—and the ease of mining, made possible the profitable 
conduct of the infant industry. Crude floating dipper 
dredges were used, the matrix being washed on the dredge 
barge and the rock transferred to land by various means. 
Drying was accomplished by building up a mat of pine 
and oak logs several feet thick, dumping washed rock 
on it, and setting fire to the mass. A large open shed 
covered the entire pile. These “kilns’’ would smoulder 
for weeks and in the end the rock would be sufficiently 
dry to ship. 

THE EARLY DAYS OF THE INDUSTRY 


By 1890 there were two mining plants in the pebble 
district——both in Polk County. A pebble mining plant 
then consisted of a floating dredge similar to those used 
for river mining, a drying shed, the necessary railroad 
tracks, and miscellaneous shops and quarters. It is 
probable that the total cost of such a plant, exclusive of 
the price of the land and the railroad, would not exceed 
$10,000. The overburden was moved principally with 
mules and scrapers or even by man power. All mechani- 
cal power was derived from steam engines with wood- 
burning boilers. 

By 1892 Florida was alive with phosphate mines. 
Within the two years preceding, steam shovels had made 
their appearance and in the pebble district hydraulic 
mining was beginning to appear. Experiments with 
floating suction dredges were being made in the hard- 
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A MopDERN PHOSPHATE WASHING PLANT 


rock district to extract the rock lying below the ground. 
water level, but with such indifferent success that they 
were finally discontinued. 

In the hard-rock district complex washing equipment 
was beginning to appear. The rock, originally trans. 
ported directly to the kilns by wheel. 
barrows, was now loaded into |-yd 
cars running on wooden tracks and 
hauled by cable to the top of the 
washer along an inclined wooden 
trestle. There the rock was run by 
gravity through grids, crushers, and 
screens and over picking tables unti 
it emerged at the lower end cleansed 
of everything but the impurities 
combined within the rock itself. 
Its period on the dry kilns, already 
described, prepared it for shipment. 

As is characteristic of all industries showing early 
speculative profits, no engineers, as such, had appeared 
in either district. The erection of the mining structures 
was done by mechanics, carpenters, and others, with 
practically no more preliminary design than could be 
done by smoothing out a clean place on the ground and 
marking out the plan on it with a sharp stick. Prospect- 
ing was conducted largely by agents of various chemists 

By 1900, the industry, both in the hard-rock and peb- 
ble districts, had become fairly well stabilized. The 
small “‘skin-pole’”’ plants had largely disappeared either 
through bankruptcy or absorption by larger companies 
Mining equipment had become well standardized, 
marketing facilities had been greatly improved, and pros. 
pecting put on a dependable basis. However, a far 
reaching change was coming over the industry as a re- 
sult of the discovery of high-grade rock in the pebble de- 
posits. Up to that time practically all the high-grade 
rock—analyzing 74 to 77 per cent bone phosphate of lime 
—had come from the hard-rock district. The pebble de- 
posits, analyzing 64 to 70 per cent, did not meet the re- 
quirements of the foreign markets. These latter, par- 
ticularly Germany and Belgium, demanded rock high in 
bone phosphate of lime and low in iron and aluminum, 
and the hard-rock deposits of Florida were practically 
the only ones known which met that requirement 
But the discovery of cheaply obtainable pebble rock o! 
high grade brought a serious competitor to the hard- 
rock district and ultimately relegated it to second place 

The continuity and extent of the pebble deposits 
prompted the introduction of large-scale operations 
Electric power with central power stations began to re- 
place steam engines. Steam shovels were universal 
used for removing overburden, and hydraulic monitors 
were used almost exclusively for mining the rock. The 
old floating dredges disappeared and the washing was 
done entirely on land. 

Up to this point, however, engineers as such still had 
not entered the field. Any improvements made had 
come through the hard school of trial and error—mostly 
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Such was the situation in 1905, when the writer 


TT 
ne e the first engineer in the pebble district to devote 
his ime exclusively to phosphate mining designs. 


From 1905 to 1910 a number of new companies en- 
tered the pebble field, offsetting the complete discon- 
tinuance of river mining in 1908. Simultaneously the 
creat fertilizer and chemical companies, who hitherto 
had bought their rock from independent companies, now 
began to enter the field on their own account, either by 
purchasing existing plants or erecting their own. 

Since 1910 there has been considerable expansion and 
consolidation. In 1911, 17 companies operating in the 
pebble district produced a little over 2,000,000 long tons 
of phosphates; in 1929, there were 7 companies with a 
total annual output in excess of 3,000,000 long tons. 

In the hard-rock field the movement has been retro- 
gressive, mainly because of inability to compete with the 
high-grade deposits developed in the pebble field. Where- 
as there were 43 companies mining in 1911, producing a 
total of 474,094 long tons, in 1929 there were only 5, pro- 
ducing 72,424 tons. 


TRAINED ENGINEERS ENTER THE FIELD 


The advent of trained engineers into the mining field 
began an era of stabilization. Systematically planned 
schedules were introduced, mining and prospecting 
methods were perfected, and the conditions under which 
labor lived and worked were improved. Then, in the 
years following the World War, the engineers turned 
their minds to new processes and ideas. 

Probably the most startling innovation was the suc- 
cessful development in 1928 of the oil flotation process 
for recovering phosphatic screenings. It is now used 
by a majority of the pebble mines. Briefly, the process 
consists of treating waste screenings with an emulsion of 
crude oil and sodium oleate, the compound adhering to 
the phosphate but not to the silica, causing the former to 
float and permitting an easy separation on the flotation 
tables. Previous to the development of this process, it 
is conservatively estimated that as much high-grade rock 
was wasted through the screens as was saved for market- 
ing. With the new process it is now estimated that prac- 
tically 95 per cent of the rock in the matrix is saved. 

Probably the next greatest improvement made by 
engineers has been in the method of removing overbur- 
den. In 1920 the use of large-capacity drag-line excava- 
tors was initiated on a large scale. The first draglines 
had 136-ft booms (the largest built at that time) with 
‘-yd buckets, and used Diesel engines. Since then the 
size has been increased to 168-ft booms with 10-yd buck- 
ets, and they are now electrically operated. 

These behemoths, now generally used throughout the 
pebble district, gnaw out a ditch about 210 ft wide and 
handle about 600 cu yd per hour, operating in three 8- 
hour shifts, three men per shift. The hydraulic mining 
iollows closely on their heels so that, by hauling back to 
the starting point, the draglines can place the excavated 
material from the second cut in the mined-out area of 
the first, thus 
practically cover- 
ing up their own 
tracks. 

The savings ef- 
fected by the new 
method are worth 
mentioning. Ex- 
cavation by hand 
(as in the early 
days of the indus- 
try) cost from 15 
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to 25 cents per cu yd. Mules and scrapers could usually 
be contracted for at from 12 to 15 cents per cu yd. Ac- 
cording to figures compiled by Charles A. Fulton, presi- 
dent of the Southern Phosphate Corporation, the aver- 
age cost for a 
yard by hydraulic 
methods was 12 
cents. And the 
same authority 
gives the average 
at one mine for 
earth moved by 
the giant drag- 
lines as 1.8 cents. 
When it is real- 
ized that it re- 
quires the removal 
of from 8 to 10 cu 
yd of overburden 
for a ton of rock, 
it is obvious that 
the saving from 
overburden removal alone amounts to a substantial figure. 

Another importat improvement has been in the con- 
struction of washers. With the most improved methods 
of hydraulic mining one washer can handle deposit from 
an area approximately one mile square in the pebble dis- 
trict. At the usual rate of mining this area is exhausted 
in from 7 to 10 years, after which time the washer must 
be either abandoned or moved. In the early days of the 
industry, washer framework was made of wood and at the 
end of the mining period it was so wracked and weakened 
that salvaging was out of the question. Since there was 
a tremendous quantity of heavy timber in each washer, 
all carefully fitted and framed, the abandoning of the 
structure, even though the machinery was salvaged, in- 
volved a substantial loss. Within the last 12 years, 
washers have been fabricated of steel, bolted together, 
so that one washer can now be used an indefinite number 
of times. It is estimated that the saving thus effected 
approximates 5 cents per ton of washed rock. 

The means of segregating the wet rock into storage 
piles of different grades has been greatly improved to 
meet the market demands for more accurate grading. 
Sampling and analysis of rock before it leaves the washer 
bins determine the grade and consequent pile to which 
it will be assigned. From these wet storage piles the 
rock is reclaimed when needed, either by means of small 
draglines or cranes, or, as in one case, by a belt conveyor 
running through a tunnel under the storage piles. 

The development and use of power in the industry has 
followed the spirit of the times. The old single-stage 
steam engine has given way to the electric motor. It is 
estimated that there is now over 91,000 horsepower of 
electric equipment in the pebble district, using about 
150,000,000 kwhr annually. About 35 per cent of this is 
generated in the privately owned plants of the various 
companies and the remainder is purchased. 

Indicative of the results of improvements in the past 
50 years is the fact that the first rock was mined at a cost 
of about $12 per ton, and sold for about $20, whereas at 
present pebble rock must be mined to be sold at a profit 
at $2.25 to $3.50 per ton. As a further evidence of 
present-day efficiencies, it is estimated that the recover- 
ing of one ton of rock requires the handling of about 15 
tons of solid, and an equal quantity of liquid material. 
When it is realized that this includes mining, washing, dry- 
ing, analyzing, storing, overhead, and shipping, it can be 
seen that each ton must be handled at an average price of 
12 cents per ton or less—truly an engineering feat in itsel/. 
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Background and Development of Detroit's 
Sewage Disposal Project 


FROM AN ADDRESS PRESENTE 


BEFORE THE Detroit SECTION 


By Crarence W. 


MEMBER AMERICAN Society or Civit ENGINEERS 
Hussett, Rots anp Ciark, INnc., Consuttinc Enorineers, Detroit, Micu. 


OR more than a century the 
increasing pollution of the 

Detroit River has beena matter 
of vital concern to the people living 
on its shores. They have seen the 
river front become a virtual cesspool 
into which the untreated sewage of 
two million people is daily dumped; 
they have seen their playgrounds 
and bathing beaches become a 
menace; and they have suffered 
epidemics from the use of polluted water supplies on 
which they have spent millions of dollars. Yet prior to 
1923, not one gallon of sewage from the metropolitan area 
received any treatment. 

Typical of the work that has been necessary to keep 
one jump ahead of this pollution are the progressive 
steps in the development of Detroit's water supply 
system. In 1873, the present Water Works Park site 
had been purchased (Fig. 1). Itis located on the Ameri- 
can shore opposite the upper end of Belle Isle about 
two miles below the foot of Lake St. Clair. From this 
site, steel intake pipes were extended to submerged cribs 
located in the center of the American channel. At the 
time of their construction, it was believed that no pollu- 
tion would ever reach this source. However, in 1896— 
1897, the late Gardner S. Williams, M. Am. Soc. C.E.., 
made an intensive study of the occurrence of typhoid 
and enteric fever in the Detroit area, which convinced 
him that certain epidemics had resulted from pollution 
originating at Port Huron on the St. Clair River, sixty 
miles above the Detroit intakes. 

The survey indicated that a crib located on the far side 
of the American channel would be reasonably protected 
from pollution. Accordingly, in 1904, a 10-ft brick 
tunnel was extended 3,160 ft under the bed of the river 
to a surface crib located in deep water on the far side of 
the American channel, and the old intakes were aban- 
doned except as emergency standbys. In 1912, the use 
of chlorine for the sterilization of raw water became 
necessary. In 1921, work was begun on the first filter 
plant located at Water Works Park. This plant, said 
to be one of the largest in the world, has a nominal 
capacity of 360 mgd, and the initial cost was well over 
$5,000,000. It was put in service in 1923. 

In that same year, a commission of consulting engi- 
neers, of which the writer was a member, was appointed 
to “recommend a comprehensive plan for the construc- 
tion of an additional water supply.’ The plan proposed 
involved a total estimated expenditure of $33,584,000, 
and included the new Springwells station with an ulti- 
mate capacity of 234 mgd; and 10'/, miles of deep land 
tunnels to supply raw water for filtration at the site. The 
recommendations were adopted, and the new Springwells 
station was put in service in 1931. 

The total cost of the water supply system to date, in 
round figures, is estimated at $117,000,000 of which, as 


tts development. 
of the plant now on 


A T long last the Detroit sewage collec-- 
tion, treatment, and disposal project 
is in the full swing of construction. In 
these pages Mr. Hubbell tells of the con- 
ditions which led to the inception of the 
project some three decades ago, and of 
the subsequent events that have influenced 
A detailed description 


is to appear in a forthcoming issue. 


has been indicated, an appreciable 
part has been spent for the exten- 
sion of intakes to avoid pollution, 
and for the construction of filter 
plants to remove pollution from the 
raw water supply. 

Were space available, equally 
cogent presentations of other prob- 
lems might be made to show the 
effect of pollution on bathing 
beaches, on navigation interests, on 
property values, and on manufacturing. 

The Waterways Treaty of January 11, 1909, recog- 
nized the pollution of boundary waters as an interna. 
tional problem, and provided that boundary waters be- 
tween the United States and Canada, or waters crossing 
the boundary “shall not be polluted on either side to 
the injury of health or property on the other.” The 
language is mandatory and clearly foreshadowed the 
necessity for remedial measures. 
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\lowing the signing of the treaty, the International 


Joi: | Commission proceeded to conduct a comprehensive 


otravention of the treaty obli- 


y of boundary waters to determine the source and ex- 
of pollution existing in various locations in possible 
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Government. The expenditure required for immediate 
construction was estimated at $6,091,000. 

Then came what may be termed the period of Detroit's 
growing pains. The population doubled in less than ten 


of | ake Erie was made in 1913. wil 
At that time the estimated popu- | | | st 
ditions found in the river were 
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summarized as follows: — 

“Samples taken above the in- 
take for the Detroit city water 
supply showed this to be an un- 
safe source of supply without careful treatment. . . . The 
water intakes of Walkerville and Windsor are both lo- 
cated in dangerous situations.... In spite of the efforts 
made by these towns to protect their supplies by means 
of chlorination, the typhoid rates remain too high... . 
From Fighting Island to the mouth of the river the 
water is grossly polluted and totally unfit as a source of 
water supply. . . . Unfortunately, Wyandotte, Trenton, 
and Amherstburg are taking their water supplies from 
this part of the river.”’ 

Following this survey, the writer was retained to make 
a study of the sewage pollution and disposal problem for 
the city of Detroit. The specific problems submitted to 
him may be summarized as follows: 

|. Review the work of the International Joint Com- 
mission. 

2. Enlarge on any phase of the matter and make such 
further studies as may be necessary. 

3. Report by what means, if any, the city of Detroit 
should undertake to purify its sewage, and what expense 
would be justifiable for that purpose. 

\ study of the work of the International Joint Com- 
mission brought out the need for additional data to co- 
ordinate the intermittent observations taken by them at 
204 points in the river. Data were also needed to de- 
termine the seasonal variation in pollution. A second 
river survey was therefore undertaken. The more im- 
portant findings of this survey may be stated as follows: 

|. The number of B.coli varies with the seasons 
(Fig. 2). In general, samples taken in August show about 
2'/, times the true annual average, while those taken 
in late fall show only one-quarter the average. 

2. Pollution in the upper and middle reaches of the 
river hugs the shore line with remarkable persistence. 
For example, just below the mouth of the Rouge River, 
the average B.coli per 100 cc was 36,000 at the American 
shore, only 67 at the center of the river, and 1,550 at 
the Canadian shore. 

5. In the lower reach of the river, the pollution is 
more widely spread because of the presence of islands 
and cross currents, and the influence of oscillations in 
the level of Lake Erie. 

Che first project for sewage treatment by Detroit was 
developed by the writer in 1915 and presented in his 1916 
report. The design consisted essentially of high- and 
low-level interceptors, with Imhoff treatment and chlori- 
nation at two sites on the river front. Provision was also 
made for a future third unit. The plans were designed 
primarily to meet the needs of Detroit and serve a future 
population of 950,000; and they were approved by the 
district office of the International Joint Commission as 
adequate to meet the treaty obligations of the U. S. 
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Fic. 2. SEASONAL VARIATION OF B.CoLI IN THE Detroit River (Survey or 1915) 


years. During the time that the writer was city engineer, 
1917-1922, some $40,000,000 was expended in public 
works, consisting largely of sewer construction to serve 
many square miles of newly annexed territory. By 1925, 
the population had reached about 1,500,000, and the 1915 
project, which had not been built, was completely out- 
moded by this unpredictable expansion. 

In 1925, the city appointed a special committee on 
sewage disposal, of which A. C. Marshall was chairman. 
This committee employed the late Harrison P. Eddy, 
Past-President Am. Soc. C.E., the late John H. Gregory, 
M. Am. Soc. C.E., and the writer as consulting engineers. 
A check survey of the river indicated an increase of 70 to 
90 per cent in the pollution factor between 1915 and 
1925, corresponding roughly to the increase in population 
during the same period. Old plans were reviewed and new 
studies made which resulted in the recommendation that 
a single plant to serve the metropolitan area be built 
on a 219-acre site on the river front below the mouth of 
the Rouge River. The cost of the project for immediate 
construction, including interceptors, was estimated at 
$39,600,000; and the design capacity was for a popula- 
tion of 2,400,000 as of 1940, with provisions for an ulti- 
mate population of 3,500,000. 

The city proceeded with this project in good faith and 
about $6,000,000 was expended in the construction of 
intercepting sewers. However, proceedings instituted 
for the acquisition of the site, located in an adjacent 
municipality, met with adverse legislation which was 
insurmountable, and the plant was never built. 

In 1929, legislation was secured under which sewage 
treatment could be accomplished as a county project. 
This appeared to be a happy solution of the legal, 
financial, and political difficulties. A committee was ap- 
pointed, studies made, and additional reports secured. 
Later, this preliminary committee work resulted in the 
submission to PWA officials of a $23,000,000 county 
project which, however, died in Washington. 

Meantime, local conditions became acute, particularly 
in the Rouge River valley. Detroit was jointly interested 
with Dearborn in this problem, and for its solution pro- 
posed an activated sludge plant, located in the upper 
valley, while the city of Dearborn proposed a chemical 
precipitation-magnetite filter plant. Early in 1931, the 
consulting firm of Hubbell, Hartgering and Roth, Inc., 
was retained by Dearborn, and in the same year pro- 
posed a third plan, which was adopted and carried out. 
This plan included the construction of the now well- 
known Dearborn West Side sewage treatment and sludge 
disposal plant, and the remodeling of the old East Side 
Imhoff tanks built in 1923. The designed capacity of 
these four 33 by 100-ft tanks was originally 5mgd. The 
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installation of specially designed inlets, together with 
suitable equipment for the daily withdrawal of raw sludge, 
increased their capacity to 15 mgd with no loss in effi- 
ciency. This local project was completed in 1932 at a 
total cost of approximately $600,000, and at 
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On January 3, 1936, the board of three consulting ergj. 
neers who reported on the 1925 project was reconvened 
in Detroit. At that time portions of the collecting sewer 
system, essentially as outlined in the 1925 project, haq 


been built or were under cop. 


the present writing handles the sewage from jee struction, and a new 96-acre plant 
a population of about 235,000, including some ia site had been selected on the nor. 
160,000 who live in Detroit and are served on ST. CLAIR COUNTY 4 therly bank of the Rouge R: ver, 
the basis of a contract which has four years yet bm one mile above its confluence with 
to run. the Detroit River. 

« 


In 1933, an effort was made by Governor 
William A. Comstock to secure sewage disposal ™_ 


The services of the consulting 
board on this project have jp. 


for municipalities in St. Clair, Macomb, Oak- | $ =47 cluded research and preliminary 
land, and Wayne counties on the basis of a 100 Ra .. design studies; conferences with 
per cent federal grant. This project included | ee cY) federal, state, and city officials; [i 
58 municipalities and institutions contributing FHF MAC determination of the methods oj ~ 
sewage, directly or indirectly, to boundary | RS treatment to be adopted and the - ir 
waters between Lakes Huron and Erie (Fig. 3). type of equipment required; the to ¥ 
An application for $25,000,000 filed late in 1933 | preparation of basic design data; re 
was formally rejected by Administrator Harold --| and upon request of the city, re- does 
rts on various speci -atures 
pecial features wel 
; and technical problems affecting Met 
. ic 
tre nn the design, operation, and effi- 
MACOMB COUNTY : tem) 
ciency of the plant. 
AKLAND or . 
wa re In general, all designs are based 
on an estimated population of the 
2,400,000 as of 1950, and an T 
ultimate population of 4,000,000. mai 
=| or 1g The volume of sewage to be 
treated is estimated at 175 gal 
( per capita per day for average dew 
j conditions. The interceptors ll 
i LAKE ST CLAIR : wi 
OETROIT DISTRICT that will collect and deliver spre 
sewage to the main pumping sta- 
tion comprise the Detroit River pop 
| a interceptor, which will protect of tl 
= 4 some twenty miles of river and T 
lake f - thel 77 interc 
| Det ake front; the Lonyo interceptor, 
ont LEGEND ) which will collect sewage from 
| -—" x ————— Existing Sewage Collectors the Rouge River valley; and the and 
| DOWN RIVER ~ ———— Proposed Sewage Collectors x Oakwood interceptor, a branch of The 
Existing Treatment Plants Lonyo, which will extend across 
ONTARIO the Rouge to reach Detroit areas 
nerve -— arstin Mpin tation AN 
located on the opposite side of the ~y 
> Trenton river. This branch is also de- 
bP ase signed for future extension to the 
Scale in Miles , 4 
The “Proposed Detroit Plant,’’ Now Under Con- - tside diameter of 113 ft, and (Xtp 
LAKE E struction, Has Been Relocated on the Rouge River an Outside k it 
and About a Mile Above Its Mouth 1 abou 
t of soit clay. e average li A 


will be about 30 ft, and the ultimate capacity with 
eight pumps installed will be 2,000 cu ft per sec. 

After pumping, the sewage passes through rack screens, 
grit chambers, and sedimentation tanks. Raw sludge 
drawn from the tanks will be conditioned with lime and 
ferric chloride, dewatered by vacuum filters, and then 
incinerated; while the effluent from the tanks will be 
treated with chlorine and discharged through a masonry 
lined tunnel over a mile long, terminating in a submerged 
crib located in swift-flowing water in the Detroit River 
some 400 ft from the harbor line. 

Thus is presented, as briefly as possible, the origin and 
present status of the Detroit sewage treatment and dis 
posal project. I cannot close this review without ex- 
pressing my appreciation of the privilege which has been 
mine of working with two able engineers and persona! 
friends, Harrison P. Eddy and John H. Gregory, 0 
this their last work, which neither lived to complete. 


L. Ickes early in 1934. Following this, a Metropolitan 
Sewage and Water Commission appointed by the gover- 
nor of the state continued to work for an intercounty met- 
ropolitan project to include parts of Oakland and Ma- 
comb counties for the protection of beaches along the 
westerly shore of Lake St. Clair, above Detroit, at least 
as far as the Clinton River. This feature is not included 
in the city project now under construction but remains 
an essential part of the problem for which a solution 
must be found in the near future. 

Finally, in the fall of 1933, the city of Detroit suc- 
ceeded in securing the approval of a modified PWA proj- 
ect on the basis of a $9,000,000 grant and an $11,000,000 
federal loan. The project comprised collecting sewers 
and a treatment plant to serve the city of Detroit and 
eight contiguous municipalities located in the north- 
easterly third of Wayne County, having a combined 
population of 1,720,791 as of 1930. 
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Large Delivery Lines for the Colorado River 
Aqueduct System 


From an Address Presented Before the Los Angeles Section 


By Juutan Hinps 


MeMBER AMERICAN Society or Civit ENGINEERS 
Assistant Curer Encrneer, Tue Merropourran Water District or Cacirornia, Los ANceves, Cacir. 


H Emain Colorado River Aque- 

duct terminates in the Cajalco 

Reservoir, ten miles southwest 
of Riverside and about sixty miles 
southeast of Los Angeles. From that 
storage unit, water will be conveyed 
to various points of use by a network 
of “feeder lines.”” This network 
does not constitute a distributing 
system in the usual sense—as the 
Metropolitan Water District at- 
tempts no retail deliveries—but is 
designed to “‘feed’’ in a wholesale 
manner the distributing systems of 
the cities composing the District. 

The designed average flow of the 
main aqueduct is 1,500 cu ft per sec. The feeder system 
must eventually have an equivalent capacity, less trans- 
mission losses and plus any provision for meeting peak 
demands. Only a part of the ultimate feeder capacity 
will be required at first. Convenience in serving a wide- 
spread area, the economy of progressive development, 

and flexibility for adjustment to unknown ultimate 
population distribution, favor the gradual development 
of the system in units of convenient size. 

The area in which the aqueduct flow will be consumed 
is shown on the map, Fig. 1. The ultimate system will 
consist of two or more main lines leading out of Cajalco 
and branching toward the western ends to cover the area. 
The first development might have consisted of a part- 
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was described. This 


the manufacture and 
46 miles of steel and p 
which form a part of 


California. 


N the June 1938 issue of “Civil 
the construction of 
Cajalco Reservoir, the main storage unit 
of the Colorado River Aqueduct system, 


that gigantic water supply system is car- 
ried further, with Mr. Hinds telling of 


from Cajalco to the various towns in the 
Metropolitan Water District of Southern 
New welding methods and 
special pipe-handling equipment 
among the interesting features. 


capacity line in each of the ultimate 
locations, but it was found more eco- 
nomical to build first one complete 
full-size unit, adjacent areas being 
supplied by cross branches. A high 
line, skirting the upper rim of the 
coastal basin, was selected as the 
most convenient first development. 
Cross-feeders from this line to the 
lower areas operate under ample 
hydraulic gradients. 

This upper feeder from Cajalco 
to Eagle Rock has a total length of 
62.5 miles—made up of 10.3 miles 
of steel pipe, 36.0 miles of concrete 
pipe, and 16.2 miles of tunnel. The 
designed capacity is 750 cu ft per sec from Cajalco to 
San Dimas, and 510 cu ft per sec from San Dimas to 
Eagle Rock, based on values of 0.014 and 0.012 for Man- 
ning’s , in enameled steel and precast concrete pipes, 
respectively. Construction of the line is practically com- 
pleted. The present discussion will relate to only a few 
special details of the steel and concrete pipe lines. 


month the story of 


installation of the 
recast concrete pipe 
the system leading 


are 


WELDED STEEL PIPE 


Steel line is used only for the high-head siphon across 
the Santa Ana River, which has an over-all length of 10.3 
miles. The head on this siphon varies from 20 to 485 ft, 
the pipe diameter from 9 ft 8 in. to 11 ft 6 in., and the 
shell thickness from '’/32 to *'/3. in. The line crosses the 
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From Cajacco Reservoir, COLORADO RIVER WATER WILL BE CONVEYED TO THE CITIES 


OF THE METROPOLITAN WATER DISTRICT BY A SYSTEM OF FEEDER LINES 
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river on a bridge; otherwise it is buried in trench. The 
diameters were determined by the “economic slope 


theory, and plate thicknesses were computed for a 
shell stress of 13,500 Ib per sq in. The minimum plate 
thickness of '’/ in., for sections under low heads, was 
based on considerations of external loads and buckling 
strength. 

The pipe was furnished and installed under contract 
with the Western Pipe and Steel Company of Los Angeles. 
Excavation and backfill were sublet to the Morrison- 
Knudsen Company, and a part of the pipe fabrication to 
the Consolidated Steel Corporation, Ltd., of Los Angeles. 
The pipe was fabricated in 33-ft lengths in Los Angeles. 
All shop welds were made by automatic machines. An 
interesting feature was the development by the Western 
Pipe and Steel Company of one-pass welding for plates 
up to *'/s in. in thickness, the maximum used in the 
line. The essential features of the a-c welding process 
used for this purpose are shown in Fig. 2 (left). The plate 
edges A and B were first tacked and then closed by a 
light hand-applied seal weld, as shown. In the machine, 
the pipe was supported by the copper welding strips C, 
D, and E, the latter of which was water-cooled. The 
trough, F, was filled with a blanketing flux through which 
the welding rod, G, ploughed at about 10 in. per min. 
Under proper control of the amperage and voltage, the 
tack welds and the seal weld were completely melted out 
and a full penetration of the plate was secured. The flux 
melted, excluding the air, holding the heat of the weld 
long enough to effect some annealing and producing 
other beneficial effects. The portion of the weld filling 
the groove in the plate, E, was chipped away in order to 
give a smooth interior finish. 

For longitudinal joints, the 
trough, pipe, and backing-up 
strip were stationary, and the 
welding head movable. For 
transverse joints, the head and 
water-cooled backing-up strip 
were stationary and the pipe 
revolved. 

The welding head used by 
the Consolidated Steel Cor- 
poration, Ltd., is shown in 
Fig. 2 (right). This head and At peg 
the backing-up strip were sta- 47 
tionary, the pipe traveling by 


Continuous 


EACH OF THE THREE COMPANIES THAT SHARED THE 
Concrete Pree Contracts Evo._vep A DIFFERENT 
METHOD OF INSTALLATION 


The Largest Pipe Sections Weighed 42 Tons Each 


tempt to get complete penetration at one pass, but 
chipped out the back side of the first weld and completed 
with a machine-placed d-c weld as indicated. 

Where the plate thickness exceeded °/s in., the welded 
pipe was moved into a closed furnace and annealed for 
one hour per inch of thickness, at a peak annealing tem- 
perature of not less than 1,100 F. Each pipe section, after 
completion, was tested hydraulically to a stress in the 
steel of 22,000 Ib per sq in. 

The pipe was protected against corrosion by coal-tar 
enamel on the inside and by an outside gunite coating 
*/, in. thick. For bad soil conditions, a coating of coal- 
tar enamel was also used on the outside, beneath the 
gunite. The inside enamel was applied centrifugally in 
the shop over a sprayed-on priming coat. The enamel 
was selected by careful testing to insure stability and 
adherence under all likely temperature conditions. It 
was applied at a temperature of approximately 475 F, and 
at a peripheral spinning speed of about 1,100 ft per min. 
For best results, it was found necessary to preheat the 
steel pipe to a temperature of about 190 F. The enamel 
was heated in an electrically controlled gas-fired furnace, 
mounted on a car, traveling along the projected center 
line of the spinning pipe, and was delivered through a 
cantilever spout having a 12-in. side weir at its outer end. 
The travel of the car and the spinning speed were ad- 
justed for a 6-in. pitch, thus laying the enamel in a 
continuous double-spiraled ribbon. With careful ap- 
plication, the spirals were not apparent in the finished 
work. 

Outside enamel was poured and spread by hand as the 
pipe was slowly revolved. Strips about 12 in. wide at 
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Dwect Current Weld 
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Final Operation A, 


Seal Weld 

them. The flux was fed onto ( ) > 

the weld area from a hopper. ; 
This company made no at- Fic. 2. 


Two METHODS OF MAKING THE LONGITUDINAL WELDS IN THE STEEL PIPE 
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each end of each section, both inside and outside, were 
left {or hand-daubing after the completion of the field 
welding. The enamel as applied was */x in. thick, plus 
or minus '/s2 in., and on the inside presented an extremely 
smooth, mirror-like surface. The initial resistance to 
flow will be low. The value of 0.014 for n, used in design, 
allows for considerable deterioration with age. 

rhe entire surface of the enamel, both inside and out- 
side, was inspected by an electrical detector. The detec- 
tor consisted of a broad wire brush, energized by a 
5,000-v, 0.012-amp, electric current, supplied by a trans- 
former attached to a 110-v, a-c outlet. When this brush 
is passed over the enamel surface, imperfections are re- 
vealed by sparking. These imperfections are cut out 
and repaired by hand. 

Che enameled pipe sections were shipped to the field in 
freight cars, unloaded by a gasoline-propelled caterpillar 
gantry, and placed on rolling supports preparatory to 
receiving the coating of gunite. Self-furring welded wire 
mesh fabric, 2 in. by 4 in. by 12-gage, was stretched 
around the pipe, after which 
the gunite was applied in two 
coats. The gunite was water- 
cured until the evening of the 
day placed and then, while still 
wet, was protected by two 
coats of sprayed-on coal-tar 
cut-back. This cut-back was 
coated with whitewash for 
temperature control. 

After the gunite had been 
cured for a minimum of seven 
days, the pipe was loaded by 
the gantry onto trucks, trans- 
ported to the trench, laid by 
an electric crane, and welded. 
All inside and outside field 
welds of the bell and spigot 
joints were executed by hand, 
using portable d-c welding 
machines. The number of 
passes varied from four to 
seven, depending on the plate 
thickness. Each joint was 
provided with four taps and 
was tested by forcing a soap 
solution under 100-Ib pressure 
into the space between the 
twowelds. After testing, the 
enamel and gunite coatings 
were completed over the joint 
areas and the pipe was back- 
filled by puddling. 

In order to prevent distor- 
tion, the pipe was supported 
by steel frames across the 
ends. After laying, wooden 
stulls were kept in place until 
after the pipe was backfilled. 


PRECAST CONCRETE PIPE 


Except for a few short 
monolithic canyon crossings, 
and necessary tunnels, all 
parts of the upper feeder other 
than the Santa Ana River 


siphon were of precast concrete Turer STEPS IN THE MANUFACTURE AND INSTALLATION 
OF THE STEEL PIPE 


pipe. Diameters ranged from 
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so far attempted. Heads ranged from nominal up to 
292 ft. Shell thickness varied from 10 to 13 in. Back- 
fill depths were from 4 to 20 ft over the top of the pipe. 
Reinforcing was computed for a combination of external 
and internal loading. 

For heads less than 80 ft, a combination of circular and 
elliptical cages was used. For greater heads, a thin steel 
cylinder was added to the assembly for water-tightness. 
The cylinder steel was considered as available for re- 
sisting internal pressures, but was ignored in computing 
bending stresses because of doubtful bond strength. The 
bar reinforcement was of modified intermediate grade, 
delivered to the job in continuous coils. The pipes were 
cast vertically in 12-ft lengths. The mortar joint was 
used on 9'/, miles of low-head pipe. Elsewhere, steel 
and lead joints were used, attached to bar cages or bar- 
and-steel cylinder cages, as required. 

The pipe was installed under three separate contracts. 
Complete manufacturing and curing plants were estab- 
lished adjacent to the line. Procedures of the various 
contractors differed in detail 
but were similar in all essen- 
tial respects. 

Bar reinforcing was wound 
into cages on an electrically 
driven drum and welded to the 
longitudinal steel to form a 
unit capable of being handled, 
which included the joints rings 
and the steel cylinder where 
used. A traveling crane trans- 
ferred the completed units to 
storage and to the forms. 

Cement and aggregates were 
brought to the job in cars or 
trucks, handled and stored by 
standard methods, and auto- 
matically weighed out into 
4-cu yd batches. The mixed 
concrete was discharged into 
2-cu yd buckets resting on cars 
operating on a railway track 
paralleling the casting yard 
These buckets were lifted by a 
traveling crane and dumped 
into a hopper on a movable 
placing gantry, straddling the 
pipe form to be filled. The 
concrete was withdrawn from 
this hopper through a swivel 
chute of 12-in. diameter, re- 
volved in such manner as to 
assure uniform filling of the 
form. 

The concrete was moder- 
ately vibrated by stationary 
electric vibrators clamped to 
the outside forms, but work- 
ing was principally accom- 
plished by a new and ingenious 
device. This device consists of 
a spring-steel rod '/9-in. square, 
about 3 ft longer than the 
depth of the form, and rotated 
at about 500 rpm by a small air 
motor. 

The rotating rod is pushed 
down into the concrete along 


Y ft 8 in. to 12 ft 8 in., the Top: Applying the Gunite Coating. Center: Weldinga the face of the form. A 


largest precast pressure pipe 


Field Joint. Bottom: Testing the Field Enamel 
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end and a little manipulation by the operator cause it to 
creep along the face of the form. The entire inner and 
outer surfaces are treated in this manner, and the resulting 
surfaces are very smooth and free from the air and 
water ‘‘pock-marks’’ common where vibrated concrete is 
placed against high vertical forms. This treatment is re- 
ported to have cost a little less than 1 cent per sq ft of 
surface treated. (This device is protected by patents.) 

Forms were stripped after about 12 hours and the pipe 
was tipped off the base ring during the third day. The 
forms were handled by the same crane that handled the 
reinforcement and the concrete. The pipes were tipped 
by a hoist attached to the same gantry which carried 
the placing hopper. 

The outer surfaces of the pipe were kept drenched 


WINDING A Bar CAGE FOR THE CONCRETE PIPE 


after stripping until late afternoon or evening, and then 
sprayed while wet with two coats of coal-tar cut-back. 
The top of the pipe was closed by a portable cover and 
the inner surface was kept wet until tipping. After 
tipping, both ends were closed and the water curing con- 
tinued for a period of 12 days, after which the pipe was 
ready for placing. 

The cured pipe sections were rolled onto heavy trailers 
and transported to the trench, where they were placed 
by special traveling equipment. The placer used by the 
American Concrete and Steel Pipe Company consisted 
of a steam-operated stiff-leg derrick mounted on a struc- 
tural-steel frame, which traveled on a track of 48-ft gage 
spanning the trench. This placer was capable of handling 
45 tons on a 36-ft radius. The heaviest pipe section 
weighed over 42 tons. 

The placer used by the J. F. Shea Company consisted 
essentially of two bridge-type trusses spanning the 
trench and traveling on rails laid to a 38-ft gage. The 
pipe was rolled between these trusses and lowered by 
slings from an electric hoist, movable in all directions. 
The lesser track width of this placer gave a little trouble 
in caving ground but was necessary because much of this 
company’s operations were in city streets where work- 
ing space was restricted. 

The pipe furnished by the United Concrete Pipe Com- 
pany was handled with a heavy crawler-type crane. 

Although soil conditions were usually favorable, all 
of these large-diameter precast pipes were bedded in a 
concrete cradle. The outside of the mortar-type joints 
above the cradle were pointed with a stiff mortar. 
Strips of building paper were used on the lower section 


of the pipe to pre- 
vent cradle con- 
crete from enter- 
ing the joint. The 
inside joint was 

pointed to within 1 
one inch of the = 
surface of the pipe. 
The inner space ae 
was then filled 
with a thin 1:3 AE = 
cement and sand A 


grout, poured in 
through a _ port- 
hole in the outside 
top of the joint. 
After completion 
of backfill the in- 
side joint was 
completely _ filled 
with mortar, and 
trowel-finished. 

The lead and steel joints were lightly calked when 
placed, then backfilled and allowed to settle before final 
calking. As a final operation, the calking space was 
filled with gunite. 

After completion, all pipes were tested for leakage 
under full operating heads. The results are shown in 
Table I. 


A SECTION OF STEEL PIPE IN THE 
TRAVELING GANTRY 


TasBLe I. LeakaGe ON COMPLETED Pipe LINES 
(In gallons per inch of diameter, per mile per day) 


LeakaGe Loss 


Scuepute* Dta- LENGTH Precast Con- Precast Con- 
METER IN Welded crete Pipe crete Pipe, 
IN MILES Steel Mortar Lead and 
INCHES Pipe Joints Steel joints 
IP 140 2.33 17 
2s 116 to 138 10.33 7 
3P 140 3.81 12 
4P 152 4.90 ; 33 
5P 152 4.71 21 
6P 140 5.17 A 20 
7P 140 5.64 31 
8P 123 4.64 
10P 116 1.99 27 
11P 116 0.78 67 
Leakage loss allowed by the 
specifications 15 100 100 


* Successive lengths of the pipe line, running from Cajalco toward Eagle 
Rock 


All the work described was done by contract, by the 
contractors named, under the general supervision of 
R. B. Diemer, M. Am. Soc. C.E., engineer in charge of 
distribution. F. E. Weymouth, M. Am. Soc. C.E., is 
general manager and chief engineer of the District, and 
the writer is assistant chief engineer. 


TRANSPORTING PRECAST CONCRETE Pipe SECTIONS BY RAIL— 
One SECTION TO A CAR 
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The Role of the Library in Engineering 
Education and Research 


By Harrison W. CRAVER 


Director, ENGINEERING Societies ENGINEERING Societies Bui_pinc, New York, N.Y. 


iD VERY so often, somebody compiles figures on 
4 the money saved by experimental research. 
lt might be informative to have some data on money 
wasted in the same way. The debit entries, of course, 
would comprise the cost of every research project that 
simply duplicates an equally reliable study by an 
earlier investigator. All too frequently problems are 
vent to the laboratory when the answers might be ob- 
tained, almost jor the asking, in a technical library. 


have received rather scant attention. The physical 

sciences and engineering have not been adequately 
represented in any but the largest of our general libraries. 
In most universities, even those with substantial libra- 
ries, the provision for engineering has been below the 
level of that provided for other departments. Often it 
has been inadequate for any but the simplest needs. 

Various reasons (or excuses) for this condition are 
given. One is that engineers in the past have not been 
bookish people. Another is that until recent years the 
published works on engineering were written chiefly for 
use as college texts. And a third has been the lack of 
librarians with experience in engineering. 

Past conditions, therefore, have been far from ideal. 
A literature that was limited in scope and largely elemen- 
tary, and with custodians lacking the proper qualifica- 
tions, did not conduce to the growth of strong libraries. 
As a consequence, the development of engineering librar- 
ies has been almost entirely a twentieth-century phe- 
nomenon. Today there are a number of libraries de- 
voted to applied science, as well as numerous depart- 
ments in colleges, universities, and large public libraries 
that offer a wealth of such material, adequately cata- 
logued and administered by competent librarians. 

Their growth has paralleled that of our research insti- 
tutions and has greatly facilitated research work. 
Thanks to them, it has become possible for the research 
worker to obtain access, in one way or another, to any 
published material on any subject, usually with little de- 
lay and at moderate expense. Bibliographic parapher- 
nalia has been developed which is constantly making the 
literature more accessible, and new methods are being 
devised for copying and distributing what is needed. 
The change in conditions during the past twenty years 
can scarcely be described. 


Lise: recent times, the library needs of engineers 


PERIODICALS ARE OF PRIMARY IMPORTANCE 


The material of an engineering library falls roughly 
into three categories—periodicals, books, and_biblio- 
graphic equipment. Of these, the first is the most 
essential. 

li the eighteenth century was the age of the pamphlet, 
and the nineteenth that of the book, the twentieth is the 
age of the periodical. Never before has there been such 
a quantity and variety of magazines and journals. 

In such fields of active development as science and 
technology they have pushed the book into the back- 
ground. The strength of a research library can be 
measured today by the size of its periodical department. 


4) 


Mr. Craver tells here something of the resources of 
the modern engineering library, and makes valuable 
suggestions on how to use them effectively. Biblio- 
graphic aids and modern copying methods, he points 
out, are rapidly making the entire book resources of 
the world available to every worker, regardless of lo- 
cation. His article is an abstract of an address de- 
livered at Vanderbilt University, Nashville, Tenn., on 
February 4, 1938. 


It is in the periodical that one looks to find the details of 
new discoveries and inventions, fresh from the discover- 
er’s mind and in his own words. Here, too, are found 
those hints of new fields, suggestions of unexplored paths, 
that are the inspiration for further investigations. 

The number of periodicals is amazing and far beyond 
the purchasing power of any libraries but the largest. 
Fortunately, however, the usual requirements can be met 
by a relatively small number. Fifty periodicals probably 
will cover all general needs. Another fifty will be ade- 
quate for ordinary research work. Beyond this, ma- 
terial can be obtained as needed from other centers. 

In spite of common opinion, books, as distinguished 
from periodicals, are of secondary importance in the 
engineering library. One reason for this is the fact that 
our books are so largely written for use as undergraduate 
textbooks. Another reason that lessens their impor- 
tance is that they always lag behind current knowledge 
and hence rapidly become too out of date to be very use- 
ful. Obsolescence occurs at a high rate, five years of 
useful life being perhaps a fair estimate. After that, 
most current books are either revised or supplanted by 
better ones. The book collection in use at any time is 
therefore relatively small. Most needs can be met with 
remarkably few titles, say 4,000 or 5,000. 

It should be pointed out, however, that the engineer of 
today, to an extent never realized in the past, is coming 
to perceive that scientific principles form the basis of all 
his methods. Out of this development are coming books 
ofa new type. Not intended for classroom use, they can 
deal with more limited fields and do so more compre- 
hensively. Basing their treatment upon exact science, 
they insure longer useful life for themselves. The 
quality and durability of our engineering libraries is 
therefore improving rapidly. 


BIBLIOGRAPHIC AIDS TO RESEARCH 


Supplementing the books and periodicals, every library 
should have adequate bibliographic equipment. This 
consists of indexes, abstract journals, and bibliographies. 
No library can have too many of those aids to research. 
The smaller the library is, the more important they are, 
for they provide guides to what has been published, and 
what is not available locally can usually be obtained, if its 
existence is known. The number of abstracting services 
is large, and is increasing. Considerable overlapping 
exists, but is not a cause for worry, as the abstracting 
and indexing vary with the different viewpoints of those 
for whom the services are intended. 

Such publications as Engineering Abstracts, Science 
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Abstracts, Chemical Abstracts, and Metallurgical Abstracts 
are fundamental necessities to every research library. 
These journals, together with such indexes as the Engt- 
neering Index and the Industrial Arts Index, and the na- 


READING RooM, ENGINEERING SocreTies LipRARY, New York 
The Library, Maintained Jointly by the Founder Societies, Is Well 
Equipped to Serve Engineers Who Cannot Visit It in Person. It 
Offers Special Services in Searching and Translating, Maintains a 
Rental Collection of Books for the Use of Members Residing 
Anywhere in North America, Has a Fine Photostatic Department, 

and Receives Nearly All the Important Engineering Periodicals 


tional bibliographies of the leading countries, are the 
means through which any research problem is most 
easily approached. 

HOW IS THE LIBRARY USED EFFECTIVELY? 

Tedious as library research is, it indubitably is the 
proper first step in any investigation. No better means 
exists for ascertaining the extent to which any field has 
already been covered, the results obtained, and the 
points where further study is needed. Much time-con- 
suming, expensive experimental work can be avoided 
through the library. Every experienced librarian can 
cite specific instances of work that was done twice, often 
at large expense, because through insufficient reading 
the first investigation was unknown to the later student. 
Large sums have been invested in patents that were 
overthrown by searching the literature at relatively 
small cost. 

There is no universally applicable technique for using 
the library effectively; it is an art that each must learn 
for himself. However, a good method is first to ascer- 
tain whether any comprehensive treatises exist, by ex- 
amining the most comprehensive bibliographies avail- 
able. As a preliminary, this treatise will serve as a 
summary of work prior to the date of publication, or 
approximately so. Subsequent to the date thus es- 
tablished, the first search is for bibliographies that will 
be helpful. Usually none can be found, or those found 
are suspiciously brief and incomplete. Except for those 
lucky occasions when a satisfactory bibliography is to be 
had, one may as well turn at once to the abstract journals 
and indexes, compile his own list of references that offer 
promise, and obtain these by consulting the originals. 

Proceeding in this way, one is enabled to cover the 
subject as thoroughly as the occasion requires or as time 
permits. Eventually, it is possible, or should be, to dis- 
inter everything that has been published. This, how- 
ever, is seldom done and the “‘complete’’ bibliography is 
exceedingly rare. 

As thus outlined, the searcher’s method seems very 
simple. Actually, of course, complications arise that 
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call for all his skill and knowledge. Indexing and ¢|agg; 
fying are arts that are far from perfect, and it ofter js 
difficult to trace the desired subject through all the 
vagaries of various workers. 

In different indexes various names are used for the 
same things. Terminology changes from time to time 
Articles that fall into one group when classified by 
physicist sometimes are classified quite differently by ay 
electrical engineer. Practically never does one index or 
abstract journal cover its field completely. In addition, 
indexes seldom go beyond the main subject of an article. 
and nothing but direct examination will discover the 
hidden information within it. All these difficulties 
arise to hamper the searcher, but if he is sufficiently per- 
severing and industrious, he eventually will find what 
exists on his subject. 

A search of any magnitude is almost sure to bring to 
light material not in the local library, which must be con. 
sulted elsewhere. In the past, this often has been diffi. 
cult, if not impossible, as many libraries are unable to 
lend their possessions. Fortunately, modern methods of 
copying have developed to a stage where material can 
be copied cheaply and accurately. The use of the photo- 
stat has spread rapidly in recent years, until most librar- 
ies can supply photographic copies. Very recently at- 
tention has been directed towards microcopying upon 
film, a method of great promise for the research worker 
The “‘microfilm’’ method is especially valuable for repro 
ducing long documents, such as complete books, more 
cheaply than was possible in the past. Some form oj 
projector is necessary to produce a readable image, and a 
variety of apparatus is already available. 

Through the development of bibliographic equipment 
which enables librarians to ascertain where given docu 
ments exist, and of good methods for reproducing them, 
the entire book resources of the world are rapidly becom- 
ing accessible to every worker, regardless of his location 
Current tendencies undoubtedly will affect the manage 
ment of the college library. No longer will it need to be 
considered as an isolated institution that must rely 
wholly on itself; instead, it may be considered as one of a 
system of cooperating organizations, with resources 
pooled to a certain degree. Intelligent use of the facili 
ties available for obtaining seldom-wanted materia! 
through means other than direct purchase should release 
additional funds for ordinary needs. 


THE LIBRARY AS A LABORATORY 


An engineering library may be regarded as a labora 
tory. Like other laboratories, it is a place for study and 
research. Like them, its assets are personnel, equip- 
ment, and housing. Also like them, these assets are 
important in the above order. A good librarian will get 
better results with meager equipment than a poor one 
can get with all the books in print. The best collection 
of books possible is desirable, but best and largest are not 
synonymous terms. Good housing is always an ad 
vantage, but to sacrifice books and personnel for a hand 
some building is a frequent mistake. After all, the 
Curies did their brilliant work in a shed, and many 
libraries are giving excellent service in poor quarters. 

Because the library is an essential tool in research work 
today, and promises to become even more important 
hereafter, college students would profit immensely from 
more instruction in its use. Too many leave collegt 
with no idea of the technique of searching, and hence find 
themselves helpless when cut off from professional ad- 
vice. If, from time to time, problems were assigned lor 
solution in the library, instead of the laboratory, this 
might be corrected to a degree. 
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This department, designed to contain ingenious suggestions and practical data from engineers both young 
and old, should prove helpful in the solution of many troublesome problems. Reprints of the complete de- 
vartment, 8'/_ by 11 in., suitable for binding in loose-leaf style, are available each month at 15 cents a copy. 


Accurate Computations by Approximate Integration 


By Davin B. HALL, Assoc. M. Am. Soc. C.E. 
DesicNer, AND TAMMEN, New York, N.Y. 


T! [E application of approximate integration to many en- 
gineering problems is usually a more or less informal, 
unconscious process. Thus the moments in a beam sup- 
porting a load of varying intensity are found by replac- 
ing the continuous load with a series of concentrated 
loads. Even in such a simple problem, however, the 


chances of achieving accurate results with a minimum 
of effort are greatly enhanced by the understanding of a 
few principles. 

If a function is plotted as a curve, then its integral is 
the area under the curve—this principle is very useful 
because, among other things, it makes the subject easy 
to illustrate and to visualize. One criterion for any 
accurate method of determining the area of a curve is 
that it should become an exact method when applied to 
a straight-sided figure. Two very simple methods of 
division apply exactly to a triangle. In Fig. 1, 


l 
A= Vo + + + + [1] 
In Fig. 2, 
A = ("1 + ¥s + + dx.......... 


In both of these cases it will be observed that the number 
of small triangles outside the figure is equal to the number 
of small triangles inside it. Note also that very trouble- 
some complications would be introduced if unequal di- 
visions were used. 

If the moment at a point in a uniformly loaded beam 


7 


(a) 
Fic. 3 


is regarded as the area under the influence line, the solu- 
tion will disclose one important difference between the 
two methods just shown. For a moment at an even- 
numbered point (Fig. 3a) the positive and negative 
tnangles balance; for a moment at an odd-numbered 
pot (Fig. 36) they do not. Hence moment calcula- 
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tions should be confined to even-numbered points. 
Either Eq. 1 or Eq. 2 can be used, but in the latter case 
the moments must be found at one set of points and the 
loads at another. In a more complicated problem this 
may mean a considerable hardship; in an arch, for ex- 
ample, it would necessitate two complete sets of coordi- 
nates and cross-sections, one for elastic properties and 
the other for stress investigation. Balanced against this 
disadvantage is the fact, which will be proved a little 
farther on, that for the areas of curves Eq. 2 is twice as 
accurate as Eq. 1. 

For a short length of curve (Fig. 4), which will usually 
not depart very far from a parabola, the shaded area un- 
der the curve is equal to ?/; bk, and the shaded area 
outside is equal to '/; bh. These shaded areas represent, 
respectively, the errors of Eqs. 1 and 2 applied to other 
than straight lines. Evidently a very high degree of 
accuracy could be attained by adding together one-third 
of the area obtained by Eq. | and two-thirds of the area 
obtained by Eq. 2. This is, in fact, the procedure known 
as Simpson’s rule, which gives the exact value of the in- 
tegral of the function a + bx + cx* + dx*. Applied to 
Fig. 1, it would give 


I 4 2 4 


In any case, if the function to be integrated is plotted, or 
even roughly sketched, 
it will usually be evi- 
dent whether the errors 
to be expected will be 
positive or negative, 
large or small. As an 
example, consider the 
moment of inertia of 
certain areas (Fig. 5). 
The function to be in- 
tegrated is yx*. For a 
rectangle (Fig. 5a), this is aconcave curve, indicating that 
the result will be large if Eq. 1 is used, small if Eq. 2 is 
used. For a triangle(Fig. 55), the situation is just the 


Fic. 4 


reverse. The curve =- = yx* is predominantly convex; 


dx 
Eq. 1 will give too small results, Eq. 2 too large. 

The foregoing examples can be made to illustrate how 
easy it is to get into trouble using special refinements 
indiscriminately. One interesting way to correct Eq. 2 
for the moment of inertia of the rectangle is to add to 
the results obtained by that formula the moments of 
inertia of the individual divisions of the rectangle about 
their own axes, since yx*dx evidently corresponds to 
Ax’ in the formula for moment of inertia, 7, = Ax? +/,,. 
This same correction added for the triangle, however, 
would only make the error greater than before. The 
difference, of course, lies in the fact that the divisions of 
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centers at a distance 
y, less than x from the 
J axis. In both exam- 
ples Simpson's rule 
A would give an exact 
| answer. 

L 4 In many problems 
| 


J) the triangle have 


double integration 
may be used in place 
of single integration, 
the advantage being 
that a series of values 
7 can be found in the 
same operation in- 
stead of each being 
found separately. 
Thus, summing up 
the loads on a beam 
gives the shears, and 

Fic. § summing up the 
shears gives the mo- 
ments. Whenever such a choice exists it can be shown 
that the difference is simply in the arrangement of the 
numerical computations, and it is therefore no surprise 
to learn that any of the foregoing methods of division 
may be used for double integration. In each case the 
ordinates of the function are to be multiplied by the 
factors that appear in Eq. 1, 2, or 3. The first method 
gives results directly. With the second method it is 
necessary to interpolate between the results directly ob- 
tained. Simpson's rule gives alternately correct and 
fictitious values. 


A Method of Flood Routing 


By I. H. Srernserc 
Junror Enorneer, U.S. EnNoineer Orrice, St. Paut, Minn. 


HE methods ordinarily used in routing floods 

through reservoirs or reaches of rivers, require, 
either directly or indirectly, at least two types of curves 
to determine the desired outflow and storage. One of 
these is the ‘“outflow-storage’’ curve, which is the rela- 
tion between the outflow from the reach and the storage 
within the reach. The other is usually the “‘storage-plus- 
outflow” curve, which is developed directly from the out- 
flow-storage curve. The relation between storage and 
outflow is often so complex as to require a third variable, 
or parameter, which gives a family of outflow-storage 
curves. For each of these curves a corresponding storage- 
plus-outflow curve must be developed. 

A method of routing which requires only one type of 
curve has been developed by the writer during studies of 
the 9-ft channel project on the upper Mississippi River. 
It is particularly applicable to conditions involving com- 
plex flow-storage relations, because it eliminates the need 
for the storage-plus-outflow curve and the attendant 
additional possibilities for error arising from the greater 
number of interpolations when two curves are used. 

The necessary number of outflow-storage curves are 
first plotted in the usual manner (Fig. 1). (The parame- 
ter in this case, it may be mentioned, is the backwater 
effect of an important tributary entering downstream 
from the reach in question.) The ‘‘storage-factor”’ scale, 
consisting of a family of parallel sloping straight lines, is 
then constructed. The slope of these parallel lines is 
dependent upon the time interval used, and the distance 
between them is dependent upon the unit of length of the 
storage scale. 
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The fundamental equation of flood routing is 


where J, and /, are the initial and final inflow and O, and 
O, the initial and final outflow, all in cubic feet per seo. 
ond; S, and S: are the initial and final storage in day-sec. 
ond-feet; and ¢ is the time interval in days. Jj, J,, 0,, 
S; are usually known, and O, and S; are the unknowns 
which are to be determined. 

Transposing the known quantities to the left side of 
the equation gives 


t 
(4 01) 5+ = + [2] 


The left-hand member represents the storage factor, and 
may be designated by M. If we let ¢ equal 1, 


Equation 3 is the equation of a straight line having t wo 
unknowns, a slope equal to —2, and a storage, or S, in- 
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Fic. 1. FAmILy oF OuTFLOW-STORAGE CURVES, WITH STORAGE- 
Factor CurRVES SUPERPOSED 


tercept equal to M. (Note that for a time interval of ¢ = 
2, the slope would be equal to — 1.) 

A definite relation between the storage and outflow for 
any particular value of the parameter was of course as- 
sumed when the outflow-storage curves were constructed 
This relation can be represented by 


and is seen to be the second equation required for the 


TABLE I. EXAMPLE OF FLOOD-RoUTING COMPUTATIONS 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 
Day I hth (h+Ts Ss M Trise 
Days —Or ~o,)! (7)+ TARY 
2 (8) FLow 
1 1 38,000 43,000 46,000 6.000 
73,000 30,000 15,000 61,000 
2 1 35,000 40,200 40,900 6,000 
66,000 25,800 12,900 53,800 
3 1 31,000 37,800 34,900 5.006 
63,000 25,200 12,600 47,500 
4 1 32,000 35,100 29,900 4.000 
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n of the unknowns O, and S;. Equations 3 and 4 
plotted will intersect at a point whose coordinates 
‘he final outflow and storage on their respective 

The following example illustrates the use of the 

sume the conditions for the first day to be: inflow 
I 38,000; outflow (O,) = 43,000; storage (S,) = 
- tributary flow = 6,000. Further assume that 
the inflow will decrease to 35,000 and tributary fiow will 
ain constant on the following day. It is required to 
determine the outflow (O2) and storage (.S2) for the follow- 
ing day. Therefore ¢ will be equal to one day. 
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A convenient arrangement for computations is given in 
Table I. The known, or assumed, quantities are shown 
in Cols. 2, 3, 5, 8, and 10; Cols. 4, 6, 7, and 9 can be read- 
ily computed, which gives the storage-factor, M, equal 
to 61,000, as shown in Col. 9. With this value of MW en- 
ter Fig. 1 as indicated and obtain the outflow (O. = 
40,200) and storage (.S. = 40,900). 

The process is repeated for each succeeding day, using 
the values determined for the previous day as the start- 
ing point. Thus the final inflow, (/:), outflow, (O.), and 
storage, (.S:), for one day become the initial inflow, (/,), 
outflow, (O,), and storage, (S,), for the following day. 


General Formulas for Deflections of Cantilevers 


By R. Reusen Koun 
AssISTANT ENGINEER, DEPARTMENT oF City Transit, Pa. 


HE following general formulas for deflections of 

cantilevers with varying moments of inertia, for 
three conditions of loading, are proposed to save time 
and labor. The ordinary method of laying out an W//EIJ 
drawing to scale, rotating the center of gravity of each 
\ El area increment about the point where the deflec- 
tion is required, and then summing up, is both long and 


I, I, I, I, 


Origin 
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laborious, and involves a good possibility of error in 
scaling. This is the graphic solution, whereas the 
writer's general formulas are the algebraic solutions of the 
moment-area method. Should unequal divisions be en- 
countered, the general formulas can easily be refigured 
by changing the limits of the integration. 

The example given is an actual flagpole design at 
Washington, D.C. The errors in assuming the flag as 
acting at the top, and the uniform load as increasing from 
zero at the top to a maximum at the bottom, are negligi- 
ble. The effect of the overlap at the joints is not con- 
sidered. 

A cantilever beam with a concentrated load, P, at the 
end is shown in Fig. 1. By the moment-area method, 


ao Mxdx = 1 Pxtdx 
FI}, EI 
1 2 1 nl 
Pxtd "Pxtde +... Pxtdx 
af x f x? dx + +o. f by 


Integrating, 
n?—(n—1)* 


3 
li/;=],=...=J],,thenA = re , since the first term in 


3ET 


the bracket is canceled by the negative term in the second 
fraction, the first term in the second fraction cancels the 
second term in the third fraction, and so on, until only 


n\* 
— } remains. 
n 


By a similar method, the general formula for the de- 
flection of a cantilever with n equal divisions, for a uni- 
form load of w lb per ft (W = total load = wi) is: 


WE 15 , 65 , 175 n*—(n—1)* 
We. 
which reduces to A = SEI if all the /’s are equal. 


Finally, consider a load increasing uniformly from zero 


9 
at the free end to a at the fixed end (total load = W). 


In this case, 


WE 31, 311 781 ni—(n—1)° 

3 


WE. 
which reduces to isEI if all the /’s are equal. 

As an example of the use of these equations, let it be 
required to find the deflection of the top of the flagpole 
shown in Fig. 2(a), which is constructed of sections of ex- 


“A 


Pipe Diameter in Inches 
8 


14 12 10 6 4 
| I = 
(a) 
a" ~ 
W, = 936 ib 
Equation (2) 
10"7 W, =1170Lb j 
Z | | Equation (3) | 
4 
(9) 
Fic. 2 


tra heavy pipe. The load at the top—that is, the pull of 
the flag—is 360 Ib, and the wind load on the pole is 27 
Ib per sq ft. Figure 2(d) shows how it can be divided 
into a uniform load, totaling 936 Ib, for use in Eq. 2, anda 
uniformly varying load, totaling 1,170 Ib, for use in Eq. 3. 

The total deflection is the sum of the deflections given 
by Eqs. 1, 2, and 3: 
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A= Ai + As + As 


360 «(104«12)°/ 1 7 
3X GE (; aa ) 


936 12)" 15 
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1,170 x (104 ] + 31 + 


i5 OE 7.3 40.6 


= 37.0 + 25.0 + 13.8 = 75.8 in. 


The deflection of the flagpole shown in Fig. 2(a), calcu- 
lated by the moment area method, is 73.9 in. ignoring the 
lap, and 71.1 in. if the lap is considered as 2 ft 0 in. long 
and the connection a driving fit. The latter condition 
may be neglected. The reason the deflection as figured 
from Eqs. 1, 2, and 3 is greater than 73.9 in., is the as- 
sumption that the wind load is distributed as shown in 
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Fig. 2 (6). A simple method of correction is to reduce 
Eq.2by 8S percent. This takes account of the change jp 
moment caused by adding and subtracting equal trianey. 
lar areas in order to obtain a parallelogram with a ynj- 
form load. 

Equation 1 may be used in figuring the deflection of a 
bull-nose girder, or other girder with varying moments of 
inertia, simply supported, by considering the girder as a 
cantilever from the reaction to the point where the de- 
flection is required. (This was done on the Frankford 
elevated structure in Philadelphia, Pa.) Should there 
be a load on the span between the reaction and the point 
where the deflection is required, the deflection is that of a 
cantilever of the reaction about the point, minus canti- 
lever deflection of the load with an overhanging end about 
the same point. 


Equations for Weight Proportioning of Concrete Mixes 


By A. G. SCHWARTZENHAUER, Jun. Am Soc. C.E. 
Inspector, Bureau or Hicuways, State or [pano, Lewiston, IpaAnHo 


HE 1937 general specifications of the Idaho State 

Bureau of Highways state that weight proportion- 
ing will be required of all concrete materials for structures 
having an estimated quantity of 200 cu yd or more. 
This requirement prompted the development of two 
equations which, though they involve no new principles, 
have been found to simplify the work of designing 
the mix: 


W, = E a) |x, [2] 


W,. = weight of course aggregate in lb per sack of 
cement 


F = workability factor 

U = unit weight (dry rodded) of coarse aggregate, 
in Ib per cu ft 

C = number of sacks of cement per cu yd of con- 
crete 

W, = weight of fine aggregate in lb per sack of cement 

K = a factor dependent on cement content (see 
Table I) 

P specific gravity of coarse aggregate 

G = number of gallons of water per sack of cement 

M = a factor dependent on water content (see 
Table II) 

X, = specific gravity of fine aggregate 

As an example, let it be required to design a concrete 
Taste I. Varues or K ror Use In Eg. 2 

K c K 

4.8 351.0 5.6 300.9 6.4 263.3 

4.9 343.8 5.7 295.6 6.5 259.0 

5.0 337.0 5.8 290.4 6.6 255.3 

51 330.4 5.9 285.5 6.7 251.5 

5.2 324.0 6.0 280.8 6.8 247.8 

5.3 317.9 6.1 276.2 6.9 244.2 

5.4 312.0 6.2 271.7 7.0 240.7 

306.3 6.3 267.4 

mix for the following set of conditions: C = 6.0, U = 


100.2, X, = 2.90, X, = 2.67, G = 6.5. 
Assume F = 0.75. Further, from Table I, K = 280.8; 
and from Table II, 4 = 84.4. Then, from Eq. 1, W, 


= 338 Ib, and from Eq. 2, W, = 2141b. The basic mix 
is 1 sack cement, 214 Ib fine aggregate, 338 Ib coarse ag- 
gregate, and 6.5 gal water. To obtain the field mix, 
the basic mix must of course be adjusted for absorption 
and free moisture. 


TaBLe IT. Vatvues or M ror Use In Eg. 2 
M G M 
5.0 71.9 6.25 82.3 
5.2 74.0 6.50 84.4 
76.1 6.75 86 5 
78.2 7.0 88.6 
6.0 80.2 


Equations | and 2 are based on the assumption that 
the cement is 48.5 per cent solids. The following addi- 
tional nomenclature is used in their derivation: 


A = abs. vol. of fine aggregate in cu ft per sack of 
cement 
b = abs. vol. of coarse aggregate in a unit vol. of 
concrete 
U 
hb = = abs. vol. of coarse aggregate in a 


62.4X, 
unit vol. of coarse aggregate 
B = abs. vol. of coarse aggregate in cu ft per sack of 


cement 
W = number of cu ft of water per sack of cement 
Y = number of cu ft of concrete per sack of cement 
Now F = }/b, by definition. Hence 


27FU 
= 27b/ = 97 = 
B = 27b/C = 27b,F/C 62.4CX, 
FU 
a, as given in Eq. 1. 


Further, Y = 27/C = A + B + W + 0.485 
or A = 27/C — B — W — 0.485 


and W, = 62.4X.B, or 


and W, = 62.4X,A = 624X, (Z -B-W- 0.485 ] 


Cc 
1,684.8 an oF 
== | a4 8.33 G 30.26) Xx, 
Putting K for Lions and M for (8.33G + 30.26), this 


Cc 


reduces to the form of Eq. 2. 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Taxing Officials’ Salaries 


Dear Str: Taxing the salary of certain officials of the Port of 
New York Authority has produced speculation as to the probable 
re taxation of bonds which finance construction costs of similar 
revenue utilities operating under charters from both federal and 
state governments. The U. S. Supreme Court, May 23, 1938, by 
a five-to-two decision decreed that the salary of the construction 
engineer and two assistant general managers employed by the 
Port of New York Authority was subject to the federal income 
tax. This decision reversed the exemption that the Board of Tax 
Appeals had granted these officials, based on the supreme court's 
decision which exempted the salary of the chief engineer of the 
New York Board of Water Supply (Brush V. Commissioners. 
85 Fed (2) 32:300 U. S. Rep. 352). 

Mr. Justice Stone, in writing the majority opinion in the Port 
Authority case, stated that the precise question before the court 
had never received a ruling (Helvering V. Gerhardt. May 23, 
1988: U.S. Docket 779). The terse explanation of the exemption 
of the chief engineer of the Board of Water Supply rests on the 
ruling that he was a statutory official of New York State. The 
officials taxed as employees of the Port Authority were held not 
within this privilege of exemption as their services were performed 
for a corporation which was in legal effect an independent contrac- 


fut 


tor, 
The Port Authority is a bi-state organization authorized by the 


states of New York and New Jersey in 1921 to acquire and operate 
any terminal or transportation facility within a specified area. Its 
property and bonds are tax exempt because it is a governmental 
agency of the states mentioned. It is not operated for profit as 
are many water works that are owned by a city and sell surplus 
water to private consumers. Congress recognized the Port 
Authority, July 1922, as performing a governmental function in ex- 
pediting postal, military, and other services of vital importance to 
the nation. 

This decision of May 23 carries dictum in the majority opinion 
which two dissenting justices termed as overturning precedents of 
more than a century. Not only are the salaries of thousands of 
engineers employed on similar revenue projects brought up for 
review because they have heretofore been allowed exemption under 
rulings of the Board of Tax Appeals, but there is the uncertainty 
of substantial taxation attending the sale of bonds to finance 
construction of municipal engineering projects which are essentially 
revenue-producing utilities. These will be financed with federal 
money as loans or gifts, but the construction cost will include a pos- 
sible tax levied by the state or federal government. This cost in- 
cludes the sale of bonds as part of the actual cost of doing business as 
well as salaries of operating officials (James V. Dravo Contracting Co. 
302 U. S. Rep. 134: Dec. 6, 1937). The supreme court in its Au- 
thority decision has departed from the academic relation of all 
expenses incurred on revenue projects by a government and holds 
as taxable those operations and salaries which the court deems 
independent of usual government activities and which could be 
performed as well by private enterprise. The court cites numer- 
ous decisions it has reached in holding as subject to the federal 
income tax, moneys received as income or profit from perform- 
ing services for the state as an independent engineering contractor 
(Metcalf & Eddy V. Mitchell. 269 U.S. 514). 

Civil engineers are variously employed, now, on many federal and 
State construction projects. Thirty-four states have income tax 
laws, and the attorney-generals of three states have gone on record 
that many employees of federal agencies are not immune from 
state income taxes (The Bond Buyer. April 9, 1938). It will be 
advisable for the engineer in charge of construction of new 
revenue utilities authorized by municipal corporations to investi- 
gate this feature of taxing income or profits as directly related to 
engineering costs. 

H. H. Sears, M. Am. Soc. C.E 
Member, New York Bar 
New York, N.Y. 
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Short Cuts in Squaring Numbers 


To THE Eprror: I note on page 271 of the April issue of Civit 
ENGINEERING a short article on “Simplified Squaring of Numbers”’ 
by Courtney L. Stone, Jun. Am. Soc. C.E. A similar short cut 
for general multiplication is as follows: 

Reduce the two numbers to the forms of (A + B)and(A + C), 
respectively. Then their product is A? + A(B+C)+ BC. The 
value of A should be less than the smaller of the two numbers to 
be multiplied; preferably also it should end in a cipher so that it 
can be squared easily from memory. 

For example, 67 X 74 can be split into (60 + 7) (60 + 14), and 
the product is 60* + (7 + 14)60 + 7 X 14. This method can be 
used for quick squaring of any number under 100 without the use 
of the tables; for squaring, of course, B = C. Should the number 
end in 5 the product should be A(A + 10) + 5?; hence to square 
any number (preferably under 100) ending in 5, multiply the tenths 
digit by the next higher digit and add 25. Thus 65? = 60 * 70 + 25. 

N. A. Carte, M. Am. Soc. C.E. 
Seattle, Wash. 


Florida’s Surface Water Supplies 


To THe Eprror: Mr. Pirnie’s article on ‘‘Treatment of Florida's 
Artesian and Surface Water Supplies,’’ which appeared in the 
May issue, brings out the salient differences between Florida’s raw 
waters procured from surface sources, and those procured from 
underground aquifers. 

The article also includes a study of the geographical location of 
underground supplies from the Ocala stratum with reference to 
their sulfate content; this study is very helpful in recommending 
types of treatments to be investigated in any particular section 
of the state. However, a raw water with a high sulfate content, 
per se, is not always a costly water to treat, particularly where it is 
to be used by a municipality, or a paper mill whose boiler feedwater 
requirements are of minor importance. At Sarasota (sulfates as 
SO,, 832 ppm) the entire treatment and maintenance costs amount 
to only $14 per million gal—for producing a 6-grain effluent from 
a 68-grain influent. 

Mr. Pirnie makes the statement that excessive drawdown of ex- 
isting artesian wells is dangerous because of the possibility of an 
increase in sulfate content. He then goes on to say that in areas 
of low ground-water movement (that is, stagnant areas) waters 
high in sulfates are found, which seems to me to be rather a con- 
tradictory set of conditions. 

His concept of the danger of salt-water intrusion into excessively 
drawn-down artesian wells is not qualified in any way, and to my 
mind such qualification is necessary. Danger from salt-water 
intrusion into artesian wells in Florida, penetrating such surficial 
rock strata as the Hawthorn, Ojus, and Oolite, may be present in 
some localities, but properly cased artesian wells penetrating into 
the Ocala stratum in various localities have remarkably good rec- 
ords extending over a period of years. 

The city of Jacksonville (municipal supply) has had a practically 
unvarying chloride content from its wells (in the Ocala stratum) 
over a period of fifteen years, although the draft on the under- 
ground source has steadily increased during this period. 

Wells recently drilled into the Ocala strata for various new 
paper and pulp mills constructed in north Florida and south 
Georgia indicate the presence of highly impermeable layers in the 
Ocala rock, and these layers successfully seal off the water in one 
level from that in the next above or below. Such impermeable 
layers will prevent or greatly retard the intrusion of saline water 
into fresh supplies lying above it. The reasons given by these 
paper mills for using artesian wells in the Ocala stratum as sources 
of raw water were dependability of supply, ease of procurement, 
and low cost of treatment where the industries are located at or 
near tidewater. 

Cuarves E. RicuHermer, Assoc. M. Am. Soc. C.E 
Jacksonville, Fla. 
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The Engineering Profession and 
Social Problems 


lo rHe Eptror: I am grateful to Messrs. Hanrahan and Higgins 
for their constructive and interesting discussions of my article, 
Social Horizons of the Engineer,’’ which appeared in the Novem- 
ber issue of Crvit ENGINEERING 
In the January issue, Mr. Hanrahan contributes some valuable 
data on timber growth in this country and emphasizes the fact 
that timber is a renewable resource, which may ultimately be grown 
in sufficient quantity to meet our annual demand. Following pres- 
ent procedure, our timber supply will last 74 years; with antici- 
pated improved procedure it will last 204 years; and if further im- 
provements are made in the meanwhile, we may expect to grow 
annually as much timber as we consume before the end of these two 
centuries. Mr. Hanrahan, however, agrees that probably two- 
fifths of our original timber supply was completely wasted by burn- 
ing and other means; and the fact that this resource is still on the 
decline, and is expected to be on the decline for a considerable time 
to come, should be cause for concern. It is an especially serious 
matter because our forest areas play such an important part in the 
maintenance of our land against floods and soil erosion. And it is 
significant that the leadership toward renewal of these timber sup- 


Vou. 8, No.4 
plies usually devolves upon society, although the original was: » or 
use for profit was by private interests. 

Mr. Higgins, in his discussion in the April issue, gives a ‘ine 
presentation of the Henry George school of thought in economics. 
It is true that many of our ills would be cured if land were owned 
by society, and that a tremendous amount of land rentals go into 
the unearned income which takes away from the purchasing power 
of the majority of the people. I am in favor of the ultimate public 
ownership of land. But I think that Mr. Higgins underestimates 
the importance of capital plants in industry today, for even if land 
were readily available (presumably with rental on it paid to the 
government as a tax) it would be futile for new interests to attempt 
competition in a small way with some of the large industries now 
existing. So while public ownership of land is important, I can 
not agree that it alone would cure all our ills. Civilization is too 
complicated today, and the means of exploitation are too varied, 
to permit a single panacea to be effective. 

If, however, the engineering profession generally begins to ana- 
lyze the society which its work so clearly influences, we may 
finally reach the solution of our economic troubles. 


Harry J. EnGet, Assoc. M. Am. Soc. C.E. 


Harrisburg, Pa. 


Fine Highways in Mexico 

Dear Str: In his article, ‘Development of Highways in Mex- 
ico,” in the March issue, Ricardo L. Vazquez has presented a most 
interesting picture of road building in Mexico, from both the his- 
torical and technical viewpoints. He has shown the great advances 
that Mexico has made in developing her highways despite the ob- 
stacles which the terrain and local governmental problems pre- 
sented. 

Last December it was my privilege to be in Mexico. Since my 
visit was solely for pleasure, I did not look upon the country and its 
problems with the eyes of a native engineer, but rather considered 
it from the viewpoint of a visitor. Even as such, I was very much 
impressed with the remarkable highways, in spite of the general 
opinion in the United States that good roads are rare in Mexico. 
Before landing at Vera Cruz, I had been told many conflicting 
stories regarding transportation to Mexico City. Finally I went 
by rail to Orizaba, thence by hired automobile to Mexico City. 
It was a happy chance that I selected this mode of transportation; 
otherwise, I would have missed much of the glorious scenery from 
Orizaba to Mexico City, to say nothing of the comfortable trip 
over this modern highway. The road from Orizaba to Mexico 
City, which goes through Tehuacan and Puebla, is what would be 
termed a “‘first class’’ road in the United States. But there the 
comparison ends! A road, in itself, may be comfortable to motor 
along, but the highly interesting local color along Mexican high- 
ways—innumerable cathedrals and snow-capped Popocatepetl and 
Ixtaccihuatl—is rarely equalled along our own highways and adds 
to the joy of traveling 

After a few days in Mexico City an unusual incident occurred. 
While strolling in Alemeda Park I approached a well-dressed native 
and asked for some information. During our conversation he 


noticed I was wearing the Society emblem and said ‘‘My son be- 


longs to that up in New York.’” When he learned that I came from 
New York, he naturally was interested. He said that his son was 
a Student Chapter member in New York and that he had attended 
high school there—and it proved to be the same high school from 
which I had graduated! Incidentally, I later met the son at a 
meeting of the Junior Branch of the Metropolitan Section of the 
Society in New York. All this illustrated to me how small this 
world really is and how far our Society fellowship extends. 

From Mexico City to the United States I motored along the new, 
modern, and beautiful Mexico City—Laredo Highway. This 
highway, which is a through road, ali ‘‘first class’’ for a distance of 
about 750 miles, is bituminous macadam, protected by sturdy, 
modern guard rails. These guard rails are very important, for the 
route is mountainous and requires numerous curves in the road and 
sharp drops at the shoulders in many places. The accompanying 
photograph, taken along this road, illustrates the type of guard rail 
used and also shows the terrain and landscape. 

While traveling over the Mexico City—Laredo Highway, I was 
impressed with the problems that the construction of the road 
must have presented. Sefior Vazquez, in his paper, confirms my 
impression. The road could not be built like so many of our “‘ex- 
press highways,”’ with long straight sections and wide angle curves 
The mountainous terrain, requiring many sharp curves in the road, 
naturally limits the speed of travel, but that is not a drawback in 
such a picturesque region. 

In conclusion, I should like to congratulate the Mexican govern- 
ment on its advancement in modern highway construction. I sin- 
cerely feel that for a beautiful and pleasant trip Mexico offers a 
first-class choice. 


GeorGE J. VIERTEL, Jun. Am. Soc. C.E. 
Construction Superintendent, 


New York, N.Y. M. Shapiro and Son 


Two Scenes ALONG THE Mexico Crty-Larepo HIGHWAY 
The View at the Left Was Supplied Through the Courtesy of Sefior Vazquez and the Direccion Nacional de Caminos 
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The First Board Dinner 


On page 217 of the March 1938 issue of Crvit 


\ 


SIR: 
EX ERING, is recounted the first meeting of the “Past and 
A Officers’ Dinner’”’ of the Society under the present plan. My 
re tion goes back to the first dinner given by the Outgoing 
Bi » the Incoming Board, which ultimately developed into the 
pr practice, 


vas in 1900—my first year on the Board—when the first 
' ng of the kind was held. About a dozen of the Directors sat 
hou! a round table, in a ‘‘get together” spirit. As the dinner pro- 


poe ed, the speeches usual on such occasions were called for and 
had gone the round of the table when C. W. Buchholz, my active 
chief, noticed that I had been omitted and called attention to the 
fact. I was never a speaker and had been glad to be overlooked. 


Having no speech to make, I arose to my feet in a tremor and 
could only repeat an Arab Proverb which I had recently learned: 
He who knows not, and knows not that he knows not, is a fool. 


Shun him. 
“He who knows not, and knows that he knows not, is simple. 


Teach him. 
“He who knows, and knows not that he knows, is sleeping. Wake 


him 

‘He who knows, and knows that he knows, is an Engineer. Fol- 
low him.” 

By substituting “‘an Engineer” for the customary ‘“‘a wise man” 
of the proverb, I brought down the house and was pronounced ‘‘an 
able speaker.” Thus the dinner was impressed upon my memory. 

Henry B. SEAMAN, M. Am. Soc. C.E. 


Brooklyn, N.Y. 


Rules for J ob-Getting 


Dear Str: Having some forced leisure on hand on account 
of the present recession, I have found time to study Walter L. 
Fitzgerald’s article on ‘Putting the Best Foot Forward,” appearing 
in the March issue. Mr. Fitzgerald presents in condensed fashion 
a number of familiar “‘do’s and don’t’s,” not unlike the adviceg iven 
by Dale Carnegie, Edward Hurst, Napoleon Hill, Robert Collier, 
and a host of other specialists. Although Mr. Fitzgerald differs 
but little from the others in his actual advice, he omits the usual 
mysticism and suspense mechanics in which the others delight to 
indulge. 

Why not all agree on three simple rules of job-getting: (1) 
Present a good appearance (who cares for a slovenly person any- 
how?); (2) go “in high’”’ with your personality (it works); and (3) 
present your prospective boss with the dotted line and a fountain 
pen full of ink. Ask any salesman if this is not good sense. 

During the depression I was caught napping. Since then, many 
kinks in this matter of personality have been ironed out. Some 
still need a great deal more ironing. And that’s rightly my personal 
job 

However, here’s a phase of the problem which no doubt affects 
many of us, and yet the specialists (Mr. Fitzgerald included) either 
minimize or omit the issue entirely. Let me pose the question by 
presenting my own case. I am a structural designer with major 
experience in concrete, and have dealt with a great variety of types 
of structures—but not all types. In the past two months several 
leads in that field were unearthed, but I was rejected as a reinforc- 
ing bar detailer because of no ‘‘bar company” experience, and as a 
designer of concrete and steel because of no shipyard experience. 

As concrete jobs are so scarce the following other fields have been 
investigated: (1) Research in scientific, low-cost housing (a most 
umely field); (2) aeronautical stress analysis; (3) ship design 
the new naval and merchant marine program); (4) chemical and 
ol plant pipe layout (there appears a scarcity of “‘pipe’’ men); 
and (5) the WPA. The unanimous reason given for rejection was 
“no experience,” 

Mr. Fitzgerald cautions the job-seeker to first answer, in his 
own mind, the employer’s question, ‘What can you do?” In times 
like the present, few indeed are the employers who ask such a ques- 
tion in any form. The employer well knows what he wants. He 
simply asks, “What has been your experience in such and such a 
ine 
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In a recent sermon on unemployment, Dr. John Haynes Holmes, 
liberal minister of the Community Church, New York City, gave 
the following counsel to the unemployed. Hunt a job—anything 
atall. That failing, make a job—an enterprise of one’s own. That 
failing, apply for relief. 

Like so many other engineers, I have faith in my talents and 
abilities above and beyond that which the average employer is 
willing to admit. In the light of the first and second points of 
Dr. Holmes’ suggested program, what possible modus operandi 
is available to the ‘“‘outs’’? This is a bid for a frank, intellectually 
honest expression of opinion on this whole question, looking toward 
positive, realistic ways of solution. Let’s hear from all who have 
ideas—but especially from employers, personnel experts, and all 
others who are on the “‘inside.”’ 


W. Epwin Tuompson, Assoc. M. Am. Soc. C.E. 
Brooklyn, N.Y. 


The Weather Map 


To THE Eprror: The amount of scientific observation that 
enters into the making of the weather map is but little known or 
appreciated by the average reader, although it is the one picture 
published in certain newspapers every day in the year. At any 
rate, the civil engineer should understand the weather map, and 
after reading Mr. Gregg’s article, in the May issue, I am tempted 
to comment on the use of such maps. 

The temperature at different points is given on these maps. A 
series of continuous lines, the isobars, pass through points of equal 
barometric pressure (reduced to sea level). ‘‘Arrows fly with the 
wind.”’ Wind is air in motion, and the causes that lead it to take 
directions shown by the arrows are seldom understood. ‘It must 
be remembered that the distribution of pressure causes forces which 
push the air from high pressure to low, and perhaps a natural view 
is that the air moves in the direction in which the pressure is push- 
ing it, but however natural it may be, it is erroneous.’’ So writes 
Sir Napier Shaw, that prince of meteorologists. It will be noticed 
that on the map the isobars are curvilinear. Now, curvilinear mo- 
tion can come only from the action of a continued constant force 
whose direction differs from that of the original impulse. This 
means that if any body is moving along a curve path, a deflection 
force is always perpendicular to the path and directly towards the 
center of curvature. This deflective force is the barometric pressure 
gradient, indicated by the rise or fall of the barometer in passing 
from one region to another. 

There is a deflection due to the earth’s rotation. This is exceed- 
ingly important in any study of the wind. To quote from Blair’s 
Weather Elements, ‘‘The deflective influence of the earth’s rotation 
causes the air to follow a path curved with reference to the earth, 
and thus brings into play a centrifugal force resulting from the 
curvature and acting outward from the center of curvature.” 

At a certain distance above the earth’s surface (perhaps 1,500 
ft), where friction and local conditions are not felt, these forces 
balance the force pushing the air between isobars. This causes a 
steady unchanging wind, known as the gradient wind, which has 
been defined as ‘‘that wind which in a particular latitude is in 
dynamical equilibrium under the action of forces due to the baro- 
metric pressure gradient, the rotation of the earth, and the curva- 
ture of the path in which the wind moves.”’ With a change in di- 
rection but not in speed, the velocity is non-fluctuating and is 
known as the gradient velocity. ‘‘Gradient wind” and ‘‘gradient 
velocity” are favorite terms with the meteorologist. However, the 
arrows on the weather map show the direction of surface winds 
taken from actual observations. 

The subject of wind study is quite complex. Attention is called 
to a scholarly treatise, Physical and Dynamical Meteorology, by 
Prof. David Brunt, of the University of London (The Macmillan 
Company, New York City). A simpler but excellent treatise, dated 
1937, is Weather Elements, a Text in Elementary Meteorology, by 
Thomas A. Blair, senior meteorologist of the U. S. Weather Bureau 
(Prentice-Hall, Inc., New York City). 


RoBINS FLEMING 


New York, N.Y. 
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Subscriber on the Defensive 


Dear Mr. Eprror: You have started something! 

Last night I mildly suggested to the better half that it was time 
to retire and was told to wait until she completed her perusal of 
the magazine she was studying. I asked what she was looking at, 
and she said ““Civit ENGINEERING; and I notice that you can get 
quick-setting concrete by using 7 sacks of cement as against 5'/,» 
sacks of ordinary cement; and just what kind did they use in 
building that concrete wall which we had so much trouble in tear- 
down?” I merely answered, ‘Yes, Ma’am,’’ to conceal my ignorance. 


RING for Fuly 1938 Vou. 8, No.9 
After a lapse of a few minutes I was informed that welding sree) 
structures seemed to be gaining and was preferable in the case of 
the hospital cited. I answered again, ‘“Yes, Ma’am.”’ 

I can now see that this publication takes its place alongside the 
Woman's Home Companion and Good Housekeeping, and it be. 
hooves me to read it carefully before allowing it to get into home 
circulation. 

C. E. Bowron, M. Am. Soc. C F 
Consulting Engineer 


Birmingham, Ala. 


Beauty in Modern Bridge 
Structures 


To THe Eprror: As pointed out by Mr. Watson in his article 
on “Architectural Principles of Bridge Design,’’ in the March 
issue, there are different conceptions of what constitutes beauty in 
bridges and, correspondingly, there are different methods of at 
taining it. Each method is a valid contribution, and all need to 
be considered by the designer 

It is agreed that the “17 Arch Bridge” at the Summer Palace of 
the former Dowager Empress near Peiping is an artistic gem. The 
tapering series of arches in this structure delights the eye from every 
angle. Here beauty has been obtained through the fundamental 
principle of rhythm, involving repetition, gradation, and harmony 
It is a rhythmic succession of beautiful notes—all combined in a 
melodic and harmonious composition. 

Another conception of beauty is typified by the Alexander III 
Bridge over the Seine at Paris, a steel-arch span of graceful pro- 
portions. In this case beauty has been interpreted in terms of deco- 
ration, and the architectural treatment consists of statuary, sculp 
ture relief, and applied ornamentation. 

Still another conception of beauty is represented by the Land- 
wasser Viaduct of the Albula Railroad in Switzerland. Here beauty 
is obtained through utmost simplicity of line combined with bold- 
ness of proportion and magnitude. 

In each of the structures mentioned, the design is harmoniously 
appropriate to its setting and expresses the artistic spirit of its lo- 
cation. The three examples typify what may be designated as 
poetic, artistic, and functional beauty, respectively. No single one 
of these is the complete or universal solution 

In general, the following elements should be considered by the 
bridge designer: Harmony with environment, internal harmony, 
composition, symmetry, honesty, simplicity, grace, proportion, 
gradation, emphasis, framing, punctuation, rhythm, repetition, 
alternation, inflection, relief, contrast, continuity, interest, scale, 
light and shadow, color, and illumination. 

Masonry architecture has been developing for over 2,000 years, 
but the same fundamental principles govern the attainment of 


beauty in steel structures. Even in small truss bridges, an effect 


The St. Johns Bridge, Portland, Ore. 


The Henry Hudson Bridge, New York City 


of beauty is obtained by selecting a pleasing web pattern (as by 
using a double, instead of a single, triangular system, produ ing 
an alternation of diamonds and verticals) and then applying such 
pattern in rhythmic repetition. The Innsbrueck Bridge is an ex 
ample of this type of structure. 

The deck arch is the simplest and most naturally pleasing type of 
steel span for esthetic design, because of its functional clarity. As 
typified in the Henry Hudson Bridge, shown in the accompanying 
photograph, it yields a dominant, clear roadway line carried on the 
graceful curve of the supporting arch. 

For beauty of composition in steel bridge design, the suspension 
type, well illustrated in the St. Johns Bridge at Portland, Ore., js 
ideal. A view of this bridge appears here. The graceful curve of 
the cables is the most beautiful of all bridge outlines, and the ver 
tical hangers are the most satisfying form of filling members. The 
lightly arched roadway line is clear and continuous from shore to 
shore, and tall, graceful towers divide the crossing into three 
spans of artistic proportion. 

The tower portal of the St. Johns Bridge is an example of true 
architecture in structural steel. Here, practically nothing has been 
added for ornament or decoration; there is no camouflage, no 
concealment, and everything visible is structural steel. Not a 
single pound of metal was wasted, and all was designed for maxi- 
mum efficiency. Nevertheless, the entire construction was planned 
to produce beauty of line and form and to express the spirit of 
structural steel—its strength, its power, and its grace. 

The towers of suspension bridges are dominant and should be de- 
signed for grace and beauty. For instance, in the towers of the 
Mount Hope Bridge, shown in the accompanying photograph, the 
bracing has been treated to yield an artistic composition, with 
lofty arched portals above the roadway. The lines of these portals 
harmonize with the lines of the cable—in point and counterpoint 
In the towers of the Waldo-Hancock Bridge, in Maine, a beautiful 
effect is secured through the use of parallel lines and patterns ar- 
ranged in rhythmic alternation and repetition, with harmonious 
spacing and proportions. 

D. B. Stetnman, M. Am. Soc. C.E 
Consulting Engineer 


New York, N.Y. 


Mount Hope Bridge, Bristol, R.! 


BEAUTY IN MopeRN BripGe Desicn Is EXEMPLIFIED IN THESE STRUCTURES 
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BURLINGTON ZEPHYR 


Sixty-Eighth Annual Convention 


Salt Lake City, Utah, July 20-25, 1958 
Hotel Utah to Be Headquarters 


Opening Session and General Meeting 


WEDNESDAY—July 20, 19538—Morning 
Registration 


Convention called to order by 

R. A. Hart, President, Utah Section, Am. Soc. C.E.; 
Civil Engineer Member, State Board of Health; Assistant 
Director, Public Relations, Denver and Rio Grande 
Western Railroad, Salt Lake City, Utah. 


Address of Welcome 

His Honor, JoHn M. Watvace, Mayor of the City of 
Salt Lake City, Utah. 
Response 

Henry E. Rios, President, American Society of Civil 
Engineers; Honorary Professor, Civil Engineering, Unt- 
versity of Michigan, Ann Arbor, Mich. 


Annual Address 
Henry E. Ricos, President, American Society of Civil 
Engineers. 


SYMPOSIUM ON TRANSPORTATION 


Review of Advances in Transportation 


Frep Lavis, M. Am. Soc. C.E., Consulting Engineer, 
New York, N.Y. 


Business Meeting and Luncheon Recess 


2:30 


3:00 


3:20 


3:40 


4:00 


WEDNESDAY—July 20, 1958—Aflernoon 


CONTINUATION OF SYMPOSIUM ON 
TRANSPORTATION 


Rail Transportation 


Light-Weight Diesel Electric Trains 
Ratpu Bupp, M. Am. Soc. C.E., President, Burlington 
Lines, Chicago, IIl. 


Diesel and Turbo Electric Light-Weight Trains 
C. P. Kanver, Assoc. M. Am. Soc. C.E., System Elec- 
trical Engineer, Union Pacific Railroad, Omaha, Nebr. 


Highway Transportation 
L. I. Hewes, M. Am. Soc. C.E., Deputy Chief Engineer, 
U. S. Bureau of Public Roads, San Francisco, Calif. 


Air Transportation 
Spencer B. Newman, District Manager, 
Lines, Salt Lake City, Utah. 


United Air 


General Discussion 


Murray SuLiivan, M. Am. Soc. C.E., General Manager, 
Salt Lake and Utah Railroad, Salt Lake City, Utah. 


WEDNESDAY —July 20, 1958—Evening 


RANDALL L. Jones, Special Representative of the General 
Manager, 
Scenery” (illustrated). | 

Tickets for the dinner and evening’s entertainment are | 


7:00 Dinner and Entertainment—Hotel Utah 


R. A. Hart, President, 


Toastmaster: 
Am. Soc. C.E. 


Utah Section, 


Speakers: Heper J. Grant, President of the Church of 


Latter Day Saints on “Reminiscences.” 


$2.50 each. 


Union Pacific Railroad, on ‘“‘Southern Utah | 
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SURVEYING AND 
MAPPING DIVISION 


9:30 


10:00 


10:30 


2:30 


3:00 


Morning 


Status of Mapping West of 
the Mississippi River 
Bowre, M 
Am. Soc. C.E., formerly 
Chief, Division of Geod- 
esy, U. S. Coast and 
Geodetic Survey, Wash 
ington, D.C. 


Status of Mapping in 
Utah and Adjoining 
States 

Rater R. WOOoLLey, 

Senior Hydraulic Engi 

neer, and Greorce H 

TAYLor, Assoc. M. Am 

Soc. C.E., Associate Hy- 

draulic Engineer, U. S 

Geological Survey, Salt 

Lake City, Utah 


Aerial Mapping in Soil 
Conservation 
W. C. LOWDERMILK, 
Chief, Soil Conservation 
Research, U. S. Sotl Con- 
servation Service, Wash- 
ington, D.C. 


Stereographic Mapping 

W. S. Hicernson, En- 
gineer, U. S. Geological 
Survey, Salt Lake City, 
Utah. 
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Sessions of Technical Divig 
THURSDAY —July 21, 1958 


Arr View or ONE OF THE FLOODED Canyons, Davis County, 
Utan, SCENE OF SATURDAY TRIP 


IRRIGATION DIVISON 


9:30 


10:00 


10:30 


11:00 


12:00 


Vou. 8 


IRRIGATION 
DIVISION 


Morning 


The History of Irrigation 
in Utah 

O. W. IsSRAELSEN, 

Am. Soc. C.E., Professor 

of Irrigation and Drain. 

age Engineering, Utah 

State Agricultural College, 
Logan, Utah. 


Development of the Colo- 
rado River System in 
the Upper Basin 

T. C. Apams, Assoc. 

M. Am. Soc. C.E., Asso 

ciate Professor, Civil En. 


gineering, University of 
Utah, Salt Lake City, 
Utah. 


The Deer Creek Project 


E. O. Larson, Engi 
neer, U. S. Bureau of 
Reclamation, Salt Lake 
City, Utah, and E. A. 
Jacos, M. Am. Soc. C.E., 
City Engineer, Provo, 
Utah. 


General Discussion 


Luncheon Recess 


A. W. Waker, Assoc. M. Am. Soc. C.E., Superintendent, 


Afternoon 
Report on the Activities of the Committee on Conservation 3:30 Drainage of Irrigated Lands 
of Water 

H. F. Biraney, M. Am. Soc. C.E., Irrigation Engineer, 
Bureau of Agricultural Engineering, U. S. Department of 
Agriculture, Los Angeles, Calif. 4:00 
Relation Between Flood Control and Water Conservation 

L. M. Winsor, M. Am. Soc. C.E., District Engineer, Claremont, Calif. 
Bureau of Agricultural Engineering, U.S. Department of 
Agriculture, Salt Lake City, Utah. 4:30 General Discussion 


U. S. Bureau of Reclamation, Fairfield, Mont. 


Present-Day Methods of Irrigation Development in China 
O. J. Topp, M. Am. Soc. C.E., Consulting Engineer, 


LIBERTY PARK, SALT LAKE Clty; 


WASATCH MOUNTAINS IN BACKGROUND 


9:31 


10:01 
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THURSDAY—July 21, 1958 


HIGHWAY DIVISION 
Morning and Afternoon 


Highway Planning 
Cc. B. McCuttoucn, M. Am. Soc. C.E., Assistant Staie 
Highway Engineer, State Highway Commission, Salem, Ore. 


State-Wide Highway Planning Survey 

A. C. Span, Bureau Manager, U.S. Bureau of Public 
Roads, District No. 12, Salt Lake City, Utah, and Leg 
WeENDELBOE, Assoc. M. Am. Soc. C.E., Engineer, Utah 
State Road Commission, Salt Lake City, Utah. 


Luncheon Recess 


Highways from the Users’ Standpoint 

CuesterR H. Gray, Director, National Highway Users 
Conference, Washington, D.C. 
Part Played by Highways in Recent California Floods 

F. W. Pannorst, M. Am. Soc. C.E., Bridge Engineer, 


State Division of Highways, Sacramento, Calif. 


3:30 Lyman System of Street and Highway Numbering 
Georce M. Hatey, County Surveyor, Salt Lake County, 


Utah. 
SANITARY ENGINEERING DIVISION 
Afternoon 
2:30 Sewage and Garbage Disposal—Needs of the Western 
States 


Dana E. Kepner, Assoc. M. Am. Soc. C.E., Hydraulic 
and Sanitary Engineer, Denver, Colo. 


3:00 Sewage Disposal at Denver, Colo. 
E. B. Biack, M. Am. Soc. C.E., Consulting Engineer, 
Kansas City, Mo. 


3:30 Modern Incinerator Practice 
HARRISON P. Eppy, Jr., M. Am. Soc. C.E., Consulting 
Engineer, Boston, Mass. 


Winpow In 6,500-Ft TUNNEL ON ZION—-MrtT. CARMEL HIGHWAY, SOUTHERN UTAH 


THURSDAY—July 21, 1938—Evening 


7:00 Dinner, Informal Evening, Dancing—Empire Room, Hotel Utah 


Tickets for the dinner and evening's entertainment are $2.00 each. 
There will also be arrangements for bridge for those who wish to play cards. 
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7:00 


RESIDENTIAL District, SALT LAKE City 


Entertainment 
WEDNESDAY—Jaly 20, 1958 
Morning and Afternoon 


Shopping Tours, Visits to Church Office Building, Temple 
Square, State Capitol Building 

The Ladies Committee has planned a number of short 
trips for the entertainment of the ladies, including visits 
to Salt Lake City’s stores, Church Office Building, Temple 
Square, and State Capitol Building. 

rhese trips may be taken as convenient to the visitors 
and will start from the Hotel Utah. Cars and guides will 
be available 

Salt Lake City has many points of interest to visitors. 
The Church Office Building provides a very interesting 
trip and likewise the museum in Temple Square. The 
State Capitol Building is unique in the scope and arrange- 
ment of its exhibits 


Evening 


Dinner and Entertainment 
Ladies will join the members for the dinner and enter- 
tainment at the Hotel Utah 


Lake City Country CLus 


the Ladies 


THURSDAY—Jaly 21, 1958 
Morning and Afternoon 


Sightseeing Trip Through Residential Section, with 
Luncheon at the Salt Lake City Country Club, Re- 
turning in the Afternoon for a Special Organ Recita! 
at the Tabernacle at 4:30 p.m. 

Ladies will leave the Hotel Utah at 11:30 a.m. for a 
comprehensive tour of the more important points of 
interest in and around Salt Lake City, including Wasatch 
High Line Drive, parks, boulevards, and residential dis- 
trict. 

The excursion will stop at the Salt Lake City Country 
Club for luncheon, which will be served about 1:00 p.m ; 

The party will return to Salt Lake City for a special 
organ recital in the Mormon Tabernacle at 4:30 p.m. 


Evening 
Dinner and Informal Dance 


Ladies will join the members for the dinner and enter- 
tainment at the Hotel Utah. 


tc Railroad Photo 


Union Paci 
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THe Worvp’s Larcest Open-Cut Copper MINE at BINGHAM, UTAH 


Excursion to Bingham Copper Mines and Copper Mills 
and Garfield Flood Control Works 


FRIDAY—July 


Members, ladies, and guests will leave the Hotel Utah 
at 10:00 a.m. sharp for a visit to the new highway tunnel 
and the great open-pit copper mines at Bingham. The 
excursion will then proceed by the copper mills at Garfield 
and Arthur, stopping for luncheon at the Club House of 
the Utah Copper Company at Arthur. 

Following luncheon, the party will visit the smelters 
at Garfield and the flood control project near the smelters. 

The party will go by motor to a lookout point where a 
bird’s-eye view may be had of the system of flood control 
which is now near completion. Those interested will have 
the opportunity of viewing the works in detail. 

In 1927, an unprecedented flood damaged or destroyed 
a considerable portion of the Garfield Smelter. The 
present system of control works was started immediately 
after the 1927 flood, and has provided complete control. 

An outstanding feature is a barrier one mile long across 
the mouth of the canyon, above which the flood stream is 


99 


1938—All Day 


forced to spread out and unload its burden of boulders and 
mud before it passes over a massive spillway of rubble 
masonry 100 ft high. A second barrier of similar pro- 
portions, together with other pertinent structures, is now 
in process of construction. 

The district and plant engineers will be on hand as 
guides, and the engineer who planned and designed the 
control system will also be with the party. 

After the inspection of the smelters, the excursion will 
proceed to Saltair on Great Salt Lake, arriving about 
4:30 p.m., in time for bathing on the lake. 

Dinner may be had at the Saltair Pavillion, or those 
who prefer may return to Salt Lake City for dinner. 

In returning to the city from Saltair, the excursionists 
will pass the salt works, the Salt Lake municipal airport, 
and the fair grounds where the rodeo show of the Pioneer 
Days Celebration will be held in the evening. 

Tickets for the trip, including luncheon, are $5.00 each. 


Seats Have Been Reserved on Friday Evening for the Rodeo Show of the Pioneer 
Days Celebration. Consult the Registration Desk for Information and Prices. 


CONCRETE FLoop ScREEN ABOVE BINGHAM SMELTER 


FLoop SCREEN AFTER THE 1937 FLoopD 
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Trips to Points of Engineering Interest 
SATURDAY—July 25, 1958 
Inspection Trips The party will return to Hotel Utah about 4:30 p 
Arrangements have been made for visits to the following The trip will be free, except for a 50-cent charge for 
engineering works: luncheon. Transportation will be furnished throug) the 
(1) Davis County Watershed Tour, Including Inspection courtesy of members of the Utah Section and the .. 5 
of Destructive Mud-Rock Flows and Flood Control Forest Service. 
Operations ( No charge except 50 cents for luncheon) 
(2) Pine View Dam and Ogden River Irrigation District . r a 
( Tickets for this trip 50, not Roars. luncheon) Pine,\ IEW Dam, Ecuo Dam, AND Mountain 
In order to make the necessary transportation Dett Dam 
arrangements, members are requested to signify their : : 
intention of taking these trips at the time of registration. Buses will leave the Hotel Utah at 10:00 a.m., driving 9% 
¥ ‘ a to Ogden, up scenic Ogden Canyon to the Pine View Dam 9:: 
Davis Country WATERSHED Tour, INSPECTION OF The Pine \ iew Dam was constructed as part of the Ogden 
Destructive Mup-Rock Flows AND FLoop River reclamation project by the Bureau of Reclama 
Oprrarions tion. It is an earth dam with a concrete cut-off wall and 
nea ‘ the usual spillway and outlet structures. It is of particula; 
Other Items of Interest Include View of Great Salt Lake interest because the reservoir now covers the site of the 
from Nearly Two-Mile High Scenic Road, Artificial artesian water supply for the city of Ogden. The 43 ; 
Reseeding Trials, and Experimental Range Watersheds artesian wells were capped and the water taken out sever! = 
The party will leave Hotel Utah promptly at 9:00 a.m. feet below the ground surface, collected in a common con 
and proceed north via the Salt Lake-Ogden Highway to duit and taken out through the dam and into the new 10:2 
the Transient Camp, providing a panoramic view of Great water supply line. A careful check has been made and 
Salt Lake to the west, and the Davis County communities engineers believe that the flow has been increased becaus: 
at the base of the steep Wasatch Mountains to the east. of the weight of the water superimposed in the reservoir 
The excursion will then proceed through the Davis The water in the reservoir impounded by the Pine View 
County communities along the base of the Wasatch Front Dam is a supplemental supply for lands in Weber and 10:5 
for an inspection of the spectacular and destructive mud- Boxelder counties which were already under irrigation 
rock flows. During the period 1923 to 1932, this area A part of the water is taken across Ogden Canyon through 
suffered flood damages to the extent of $1,000,000. an inverted syphon supported by a suspension bridge 
Following an inspection of the flood scene, debris basins Following the visit to the Pine \ lew Dam, the party will 
and barriers, the caravan will inspect the flood return down Ogden Canyon to ‘The Hermitage” for lunch 
sources and the watershed management measures being This is a delightful rustic summer hotel near the lower end 11:2 
applied to control this menace of Ogden Canyon. After luncheon the party will return 
These flood and erosion control operations were initiated through Ogden and up Weber Canyon to the Echo Dam on 
in 1933. Since then, work on five of six flooding canyons has the Weber River. This is an earth dam constructed under 
been completed, and work on the sixth is nearing completion the direction of the U.S. Bureau of Reclamation to provide 
After traversing the headwaters of the five controlled supplemental water for irrigating lands in Weber and Davis 
watersheds and inspecting batteries of experimental runoff counties. Reclamation Service engineers or representa 
plots and artificial reseeding plantations, the excursion tives of the Water Users Association will be at both dams 
will proceed into Farmington Canyon for luncheon at the to explain the engineering and other details to the party 
CCC camp, and for a first-hand inspection of contour trench Following inspection of the Echo Dam, the party will go 
operations to Parlev’s Canyon to inspect the Mountain Dell Reservoir, i 
Following this inspection, the party will descend to the a part of the Salt Lake City water supply system. Moun j 
valley via the newly opened Farmington Canyon road. tain Dell Dam isa multiple arch reinforced concrete struc pe 7 
Enroute, a brief stop will be made to view the Farmington ture. Engineers from the City Engineer’s office will be on ha 
Canyon Experimental Watersheds operated by the Inter- hand to describe the construction of the dam and the Salt | rs 
mountain Forest and Range Experiment Station of the Lake City water supply system. The party will then re - 
U.S. Forest Service. turn to Salt Lake City, reaching the hotel about 4:30 p.m 
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Water Conservation Conference 
TUESDAY —July 19, 1958 


At Horet Uran, Satt Lake City 


Sponsored by the Utah Sectional Committee on Conservation of Water, O. W. 
Israelsen, Chairman, E. A. Jacob and Frederick W. Cottrell; and Un- 
der the Auspices of the Utah Section of the American Society of Civil Engineers 


Morning Session 
E. A. Jacos, Presiding 
9:30 Introductory Remarks by the Chairman 


9:35 Objectives and Activities of the Society Committee on 
Water Conservation 


Harry F. Biraney, M. Am. Soc. C.E., Irrigation Engi- 
neer, Bureau of Agricultural Engineering, U.S. Department 
of Agriculture, Los Angeles, Calif. 


9:50 Possibilities of Water Development in Utah 
T. H. Humpnureys, State Engineer, Salt Lake City, Utah. 


10:20 What Has Resulted from Operation of the Utah Under- 
ground Water Law of 1935 
B. F. LorGren, Engineer, State Engineer’s Office, Salt 
Lake City, Utah. 
10:50 Snow Surveying or Mountain Hydrology as a Factor in 
Water Conservation 
GeorGce D. Crype, Assoc. M. Am. Soc. C.E., Dean, 


Engineering and Mechanic Arts, Utah State Agricultural 
College, Logan, Utah. 


11:20 Discussion led by 
S. T. Harpinc, M. Am. Soc. C.E., Professor of Irrigation 
Engineering, University of California, Berkeley, Calif. 


Afternoon Session 
Harry F. Bianey, Presiding 


2:00 Introductory Remarks 
O. W. Israetsen, M. Am. Soc. C.E., Professor, Irrigation 
and Drainage Engineering, Utah State Agricultural College, 
Logan, Utah; Chairman, Utah Sectional Committee. 


2:05 The L.D.S. Church Security Program in Relation to Water 
Conservation 


Dr. Joun A. Wiptsok, Salt Lake City, Utah ‘ 


2:30 Objectives and Activities of the U. S. Geological Survey 
Looking Toward Water Conservation in Utah 
A. B. Purton, Assoc. M. Am. Soc. C.E., District Engi- 
neer, Water Resources Branch, U.S. Geological Survey, Salt 
Lake City, Utah. 


3:00 Conservation of Water Through Recharge of Underground 
Supply 
A. T. Mircuetson, Sentor Irrigation Engineer, Bureau 
of Agricultural Engineering, U. S. Department of Agricul- 
ture, Berkeley, Calif. 


3:30 Discussion led by 


W. W. McLavuouuin, Chief of Division of Irrigation, 
Bureau of Agricultural Engineering, U. S. Department of 
Agriculture, Washington, D.C. 


Hotel Accommodations and Announcements 


In order to be certain of accommodations, members are urged 
to make definite arrangements for rooms at least a week in ad- 
vance of the Annual Convention, paying for the rooms in advance 
for at least part of the period for which they expect to be in Salt 
Lake City. 


Hotel Rates 
Wirs Bata 
Hore. Single Double 
$3.00 up $4.00 up 


The Hotel Utah is the Society headquarters for the Convention. 

All who attend the Annual Convention are requested to register 
immediately upon arrival at meeting headquarters. Special 
badges and tickets will be obtained at the time of registration. 


Local Sections Conference 


A conference of representatives of the eleven Local Sections in 
the Western Meeting Region will meet at 9:30 a.m. on Tuesday, 
July 19, 1938, in the Hotel Utah. The program will schedule 
topics of professional rather than technical interest, in which all 
representatives are expected to participate. All members of the 
Society are welcome to attend. 


Student Luncheon and Conference 


“tudent members will meet at luncheon on Tuesday, July 19, 
1938, with members of the Board of Direction, Local Section 
representatives, and others. Following the luncheon it is ex- 
pected ‘hat the student members will meet during the afternoon 


‘sion of Student Chapter affairs. 


Order All Tickets in Advance 


Members who order tickets in advance not only will be saved 
delay by having tickets and badges awaiting them on arrival at 
headquarters, but they will assist the committee greatly by giving 
advance information to guide it in concluding arrangements. 


See Page 22 for Advance Registration Card and Ticket Order. 
Information 


A registration desk will be provided in the headquarters hotel 
to assist visiting members in securing desired information about 
the city. At the registration desk a card file of those in attendance 
will be maintained, with information as to Salt Lake City addresses. 


Entertainment for the Ladies 


Attention is directed to the entertainment provided for the 
ladies on Wednesday and Thursday. It is expected that they 
will participate with the members in any other features of the 
program in which they are interested. 


Invitation to Student Members 


Members of Student Chapters are invited to participate in all 
the events of the Annual Convention. Particular attention is 
called to the Student Luncheon and Conference on Tuesday. 

The Committee on Arrangements has made arrangements for 
students attending the Convention to stay at the fraternity 
houses at the University of Utah in Salt Lake City. 


Special Trips or Arrangements 


Members desiring to play golf or to take trips to points of indivi- 
dual interest are requested to consult the Registration Desk regard- 
ing such arrangements. 
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Local Committee on Arrangements 
K. C. Wricnt, General Chairman 
R. A. Hart, President, Utah Section 
F. H. RicHarpson, Secretary-Treasurer, Utah Section 
T. C. Apams, G. D. CLypE 
Entertainment Committee Program Committee 
R. K. Brown, Chatrman K. C. Wricat, Chairman 
H. C. Means, Vice-Chairman R. K. Brown O. W. ISRAELSEN 
FRANK M. ALLEN MAuRICE HOUSECROF1 G. D. CLypEe R. B. Ketcuum 
OrA BUNDY J. P. MarTIN R. A. Hart O. C. LocKHarRT 
SYLVESTER Q. CANNON C. E. PAINTER F. H. RICHARDSON 
J. P. Concpon R. 5. REINHOLD 
R. F. HAMILTON R. E. Van Liew Finance Committee 
J. H. Tempest, Chairman 
Transportation Committee J. P. Mar 
H.S. Crypt L. F. Maca G. D. D. KirKPaTrRICK A. W. Smirn 
FE. B. CouLson J. P. MARSHALL M. N. McKenprick J. H. Younce 
H.S. Kerr A. B. MILHOLLIN 
A. J. LAZENBY L. WENDELBOE Ladies Committee 
L. M. WINSOR Mrs. Howarp C. MEAns, Chairman 
Publicity Committee Mrs. F. M. ALLEN Mrs. M. Housecrortr 
Mrs. R. K. Brown Mrs. H. S. KERR 
R. A. Hart, Chairman Mrs. Ora Bunpy Mrs. G. D. D. Kirkpatrick 
A. H. Avers R. W. Fire Mrs. S. Q. CANNON Mrs. J. P. MARSHALL 
H. S. CARTER H. C. HuGHes Mrs. G. D. CLypg Mrs. C. E. PAINTER 
F. W. Corrre.i R. R. MiIrcH Mrs. J. P. CoNGDON Mrs. R. S. REINHOLD 
E. B. FELDMAN A. Z. RICHARDS Mrs. R. A. Hart Mrs. G. H. TAyior 
M. T. WiLson Mrs. K. C. WRIGHT 


The program as a whole has been prepared under the direction of the Committee on 
Regional Meetings, composed of R. C. Gowpy, Vice-President, Am. Soc. C.E., Chairman; 
E. N. Noves, Vice-President, Am. Soc. C.E., and T. R. Acc, R. A. Hirt, T. E. Stan- 
ron, Jr., and R. K. Trrrany, Dtrectors, Am. Soc. C.E. Please call on the Local 
Committee on Arrangements or on the Secretary's office for any service desired 


ONE OF THE MANY NATURAL BRIDGES IN SOUTHEASTERN UTAH 


, 


SOCIETY 


AFFAIRS 


Official and Semi-Official 


District Meeting in Houghton, Mich., 
in August 


\Mempers of District 7 of the Society, comprising the Dakotas, 
Minnesota, Wisconsin, Michigan, and adjacent parts of Canada, 
lanning to hold a summer gathering at Houghton, Mich. The 


ire 
lates set are August 25-27. Business and pleasure will be com- 
to best advantage. 

rhe meeting is scheduled to start with a golf tournament and 


barbecue on the first day, Thursday, August 25. With this intro- 
juction, it is felt that those attending will be in the proper frame 
of mind to settle down to more serious matters on the following 
day, Friday, which will be entirely devoted to non-technical 
papers and discussions of Society problems, rounded off by a ban- 
juet in the evening. Then, on Saturday, the U.S. Engineer Office 
will be host at a special inspection trip to the extensive work now 
in progress on the Keewenaw Channel in Lake Superior. 

Members in District 7 are enthusiastic over the Houghton meet- 
ing and will support it generously. But all other Society members 
who can arrange to be present are cordially invited. Some of the 
officials, including President Riggs and Vice-President 
Gowdy, have already made plans to include this event. Others, 
whatever their connection with the Society, are more than welcome. 

It is thought that many members, knowing of this attractive 
meeting, will want to plan their vacation so as to include it. The 
northern peninsula of Michigan is noted for its scenic beauty and 
vacation attractions. Any members who find it possible to be in 
this vicinity will be well repaid if they plan definitely to spend this 
weekend, together with their families, in Houghton, Mich., to enjoy 


Sociery 


the program. 

In order to assure satisfactory accommodations, members re- 
siding outside District 7 who plan to attend, should notify Grover 
C. Dillman, president of Michigan College of Mining and Tech- 
nology, Houghton, Mich., chairman of arrangements. 


Midwest Student Chapters Organize 


Unpber the auspices of the Illinois Section and the Student Chap- 
ter at Lewis Institute, a group of 50 students, and faculty from 
seven Student Chapters in midwestern engineering colleges, met 
in Chicago for a two-day assembly and inspection trip on Friday 
Early on Friday the delegates met 


and Saturday, May 20 and 21. 


Mipwest Stupent CONFERENCE, CHICAGO, May 21, 


n the Medinah Club, with Leonard M. Gordon, president of the 
Institute Chapter presiding. The welcoming addresses of Dean 
Rog t the Institute, J L. McConnell, Contact Member of the 
Ml Ay it the Institute, and E. W. DeBerard, president of the 
-ticago Juniors of the Illinois Section, were acknowledged by E. L. 
Wa i, M. Am. Soc. C.E., Professor of Sanitary Engineering 


at the University of Iowa. The chapters present were from the 
Universities of Illinois, Marquette, lowa, and Minnesota, and from 
Iowa State College, Rose Polytechnic, and Lewis institutes. They 
organized, elected officers, and determined to meet again in 1939 in 
Chicago, at a convenient date to be fixed by a committee composed 
of a member of the Board of Directors of the Illinois Section, two 
Juniors of that Section, and a Faculty Adviser. It is hoped to 
expand the feature of the inspection of engineering works at next 
year’s gathering and to select a time that will permit the attend- 
ance of many other Chapters. 

After addresses by President Riggs, Past-President A. J. 
Hammond, and Secretary George T. Seabury, the group were guests 
of the Illinois Section at the Chicago Engineers’ Club. President 
Riggs addressed the members of the Section and its guests on the 
changes that are taking place in the Society, and the various advan- 
tages that accrue to those who take an active part in its work. 
Professor J. G. Bennett, president of the Illinois Section, intro- 
duced professors from the various colleges, who presented their 
candidates. President Riggs then presented the annual awards of 
the Section to an outstanding senior civil engineering student from 
Armour, Lewis, and Rose Polytechnic institutes, and from Illinois, 
Purdue, and Northwestern universities. These awards, each of 
which consists of a certificate, one year’s dues as a Junior in the 
Society, and a Junior badge, were made to the following students: 


William F. Schlax 
Harold E. Goeke 
Nando J. Petterino 
Randolph N. Jacobson 
. Frank T. Sheets 
.John E. Lindeman 


Armour Institute of Technology 
University of Illinois 

Lewis Institute 
Northwestern University 
Purdue University . 
Rose Polytechnic Institute 


In the afternoon the students took an inspection trip to the old 
Chicago Avenue pumping plant and to the Hyde Park lake intake 
crib of Chicago’s water supply system, in the course of a cruise 
along Chicago’s famous lake front. Improvement works at the 
mouth of the Chicago River were also visited. Lewis Institute 
entertained the conference at the Medinah Club in the evening. 

The Saturday morning session, which was presided over by 
Prof. Frank Kerekes, M. Am. Soc. C.E., of Iowa State College, 
was devoted to reports from each Chapter present and to addresses 
by prominent members of the profession. B. F. Affleck, former 
president of the Universal Atlas Portland Cement Company, 
pointed out that an important element in the achievement of suc- 
cess is the cultivation of the ability to make friends, to make people 
like you. A comprehensive 
view of the opportunities 
open to young engineers 
in the field of traffic con- 
trol and management was 
given by Otto K. Jelinek, 
traffic engineer of the Chi- 


cago Park District. At 
luncheon, L. D. Gayton, 
M. Am. Soc. C.E., city 


engineer of Chicago, in an 
address gave ‘‘Advice to 
the Young Civil Engineer.”’ 

On Saturday afternoon 
those attending the 
ference were free to parti- 


con- 


cipate in one or another 
1938 of a wide choice of pre- 
arranged inspection trips, 


ranging from purely technical and educational to personal enter- 
tainment—-from the art of sewage treatment and disposal, and 
the boring of water supply tunnels, to museums and the White 
Sox-Yankee baseball game. 

It is planned to continue the conference as an annual event of 
the Student Chapters in the Midwest 
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Jacksonville Meeting Well Publicized 


A MEETING of the Society has all the elements of a lot of good 
stories for the newspapers—but it requires no small amount of ef- 
fort “to put those stories across.’’ With this in mind, the com- 
mittee in charge of the Spring Meeting in Jacksonville saw to it 
that a local engineer was appointed, considerably in advance of 
the meeting, to take charge of all news releases 

rhe man selected was Martin Fabian, an engineer in the office of 
the City Engineer of Jacksonville. Mr. Fabian had never handled 
this type of work before, although his versatility had been demon- 
strated through the direction of local radio programs, a considerable 
expertness in sound effects for radio, and participation in local the- 
atricals. He was singled out for the publicity assignment by the 
local committee early in April, and his first news story appeared in 
a Jacksonville paper on April 4. This was followed by one or two 
articles almost every day until the week of the meeting, when a 
flood of excellent publicity material was printed. Through Satur- 
day, April 23, when the meeting ended, he had supplied or stimu- 
lated a total of 1,604 column inches in local papers, including pic- 
tures. Part of this material related to the Florida Engineering 
Society and part to the American Shore and Beach Preservation 
Association, which were meeting in Jacksonville at the same time. 

The organization of the work may be of interest. The manager 
of the George Washington Hotel, at which the meeting was held, 
generously assigned a convenient room as publicity headquarters, 
where a certain amount of office equipment was set up. Here the 
publicity director spent about half his waking hours during the 
first three weeks in April, preparing and distributing his stories. 
The Society's Manual for Publicity was helpful in opening up new 
channels of interest, and a copy of the Year Book was practically 
worn out 

As the meeting week drew near, the work became more highly 
organized. More typewriters were installed, a number of assist- 
ants were put to work (most of them volunteers), and by Tuesday 
of meeting week there were at times a dozen people, including news- 
paper men, absorbed in the exacting work of publicity head- 
quarters. Needless to say, Mr. Fabian was on leave from his office 
all that week, and devoted every ounce of energy, day and night, 
to the publicity job. 

The editors of Jacksonville newspapers as well as the representa- 
tives of national press services, showed their appreciation by keep- 
ing reporters and press photographers on the job and accepting 
practically every story that was released. A clipping service, to 
which the Society subscribes, afterwards turned in 172 clippings 
about the Society meeting from 76 newspapers in 40 cities in 13 
states, for a total of 1,650 column inches. This of course repre- 
sented a national rather than a local coverage and excluded the 
meetings of the two other societies included in Mr. Fabian’s total 
on April 23. It is safe to say, however, that all of it resulted from 
the publicity work at Jacksonville. 

It was perhaps fully as much because of the cordial relationships 
established and maintained by the publicity director with the edi- 
tors, reporters, and news agencies, as it was because of the excel- 
lent quality of the stories themselves that the publicity for the 
Spring Meeting of the Society at Jacksonville can be classified 
as an extraordinarily fine job. The Society owes a debt of ap- 
preciation to Mr. Fabian, to his volunteer assistants, and to all who 


cooperated in the work 


New England Student Chapters Hold 
First Conference 


Tue Conference of New England Student Chapters of the So- 
ciety was organized at Rhode Island State College on May 6, 1938, 
when representatives of the Chapters at New Hampshire Univer- 
sity, Worcester Polytechnic Institute, Brown University, and 
Rhode Island State College, together with Faculty Advisers, Con- 
tact Members, officers and members of the Society, conducted its 
first meeting. 

Dean Royal L. Wales welcomed the group to Rhode Island State 
College, and Prof. A. H. Holt, member of the Society’s Committee 
on Student Chapters, discussed Chapter affairs. Charles B. Solo- 
mon of the Rhode Island State Chapter read an original paper on 
“Problems of Sewage Disposal,”’ which had been the winner of 


Civit ENGINEERING for Fuly 1938 Vou. 8, No.9 


first prize in a contest conducted by the Providence Section carlie, 
in the year. 

A constitution for the conference was adopted, officers and dej 
gates were elected, and it was decided to hold the meeting ney Vear 
at New Hampshire University. All the Student Chapters in New 
England are eligible to membership in the new conference. 

Following dinner that evening, Prof. Hardy Cross of Yale (pj 
versity spoke on ‘This Profession of Ours.” 

Credit for the organization of this ninth regional group is due to 
the officers and members of the Student Chapter at Rhode Island 
State College, of which Arthur F. DeCesare was president, and 
Edgar F. Sanborn, Jr., was secretary. 


Unusual Use of Society Records 


THE Society has opportunity to perform many services both to 
members and to others associated with the engineering profession 
Recently, in connection with personnel information being gathered 
by a few major employers of engineers, it apparently became 
necessary for the engineering staffs to furnish documentary proof 
of date of birth. In the instances to which reference is made, 
birth certificates were not available and requests were made to 
Headquarters to furnish photostat copies of the original applica. 
tions for membership. An affidavit was prepared by the Society 
to accompany each of these photostat records, certifying that 
the reproduction is a true and accurate copy of a manuscript ex. 
tracted from Society files. It will be of interest to note that the 
Society has on file the original membership applications, bearing 
the applicant’s signature, dating back as far as 1872. 


New Sections Have Their First 
Meetings 


THE Two recently established Sections of the Society—the 
Mohawk-Hudson and the Wyoming Sections—have initiated their 
activities with interesting meetings. On May 23 the members 
of the Mohawk-Hudson Section met at the University Club in 
Albany. Preceding the meeting, 30 members attended a dinner 
in honor of Henry E. Riggs, President of the Society, and Georg: 
T. Seabury, Secretary. 

After dinner Arthur W. Harrington, Director from District 3, 
gave a report on the Spring Meeting of the Society. He was 
followed by Mr. Seabury who spoke briefly, outlining the activities 
of the Society in behalf of the profession and pointing out the fact 
that the Society can best serve the economic needs of the member 
ship through the medium of the Local Sections. Warren C. Taylor, 
who has been elected president of the Section, then introduced 
Dr. Riggs. In his talk Dr. Riggs discussed the three or four 
fundamental changes in the development of the Society that have 
affected its organization. 

In addition to Professor Taylor, the officers of the Mohawk-Hud- 
son Section are Edward W. Wendell, vice-president; Paul R 
Speer, secretary; and G. Reed Shaw, treasurer. 

The first meeting of the Wyoming Section was held jointly with 
a session of the Colorado Section at Fort Collins, Colo., on the 
afternoon and evening of June 11. The program began with an 
inspection of the hydraulic laboratory, where models of dams and 
spillways were being tested, and of the recently completed munic! 
pal steam-electric power station. A specially arranged program 
of motion pictures was then shown to fill in the time before dinner, 
which was held in the college cafeteria on the campus of Colorado 
State College. 

Following dinner Ralph L. Parshall, chairman of the arrange 
ments committee, introduced R. L. Downing, president of the 
Colorado Section, and the visiting engineers from Wyoming and 
Nebraska. Mr. Parshall then gave a brief history of the labora 
tory, of which he has been director for many years, describing 1's 
joint operation by the U. S. Department of Agriculture, the U. 5 
Bureau of Reclamation, and the Colorado Agriculture Experiment 
Station. The concluding speaker was R. C. Gowdy, Vice-Presi 
dent of the Society, who made some announcements concerning 
the forthcoming Annual Convention of the Society. The officers 
of the Wyoming Section are Ralph D. Goodrich, president; Wilbur 
H. Fisher, vice-president; and Alex J. McGaw, secretary-trea> 
urer. 
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Early Presidents of the Society 


XXVIII. ALPHONSE FTELEY, 1837-1903 
President of the Soctety, 1898 


ss he has the rare good fortune to be commemorated in the 


ALPHONSE FTELEY 
Twenty-Eighth President of the Society 


- of a bridge, like Eads or Goethals, or of an airport, like 
jt seems to be the fate of an engineer to be remembered— 
as a mathematical equation. He may even, like Poisson, 


be reduced to the 
status of a dimen- 
sionless number. 
The transubstan- 
tiation usually re- 
quires less than a 
generation. Thus, 
except to his surviv- 
ing friends, the name 
of Alphonse Fteley 
already suggests little 
more than a _ weir 
formula—and even 
that remembrance is 
shared with his assist - 
ant in research. 
Certainly the con- 
tribution of Fteley 
to experimental hy- 
draulics is not to be 
belittled. But it con- 
stituted only a small 
part of his accom- 
plishments and was 
incidental to his main 
work—the design 
and construction of 
watersupply systems. 


Alphonse Fteley was born in Paris, France, on April 10, 1837, 
and was educated and began his professional career in that country. 
He came to the United States at about the close of the Civil War, 
and entered the office of William E. Worthen, Past-President Am. 


Soc. C.E., as his general assistant. 


After four years with Worthen, and three years in private prac- 
tice, he was engaged by the Boston Water Board to be resident 
engineer in charge of the construction of the Sudbury River water- 
works system for the city of Boston. This work, costing about 
$5,000,000, was at that time considered as among those of first 
importance in this country. Its purpose was to supplement the 
Cochituate supply, which had become inadequate within ten years 


of its completion. 


The Sudbury project comprised (initially) three storage reser- 
voirs, a collecting pond, and a 15.9-mile aqueduct crossing two 
valleys on stone arch bridges. The conduit went into operation 
in 1878, and the reservoirs were in full service two years later. 

In connection with this work, Fteley carried out a series of ob- 
servations for gaging the flow of the Sudbury River. His study, 
published in Transactions in 1881, was described by J. James R. 
Croes as the most accurate and long-continued observation of the 
kind that had been made in the United States up to that time. 

Che period covered was five years—1875 through 1879.) The 
recording gage used by Fteley to obtain a continuous record of 


water-surface elevation is shown in Fig. 1. 


Chis research led directly to the famous weir experiments con- 
du ted by Fteley with the assistance of F. P. Stearns, M. Am. Soc. 
CE. The paper describing them appeared in Transactions in 
1883, and was awarded the Norman medal. In point of time, 
Fteley’s experiments lie between those of Francis (1852) and those 
of Bazin (1888). The Fteley formula is based on his own work and 
‘hat of Francis as well, and takes into account more accurately 


th ‘n the Francis formula the velocity of approach. Bazin in turn 
made use of Fteley’s data. 

~udbury project is fully described in ‘‘Boston Water Works: 
Add il Supply from the Sudbury River”—a book by Fteley 


1b] ‘in 1882. Of special interest therein, as reflecting the 


Stat e art at that time, is the description of the dams: 


valleys where the three dams were to be located, clay is 
ind, but there exist extensive strata of gravel and sand, 


from the coarsest gravel to the finest quicksand. No definite plan 
could be decided upon for the foundations of the dams until a full 
knowledge of the underground formation was obtained. 

“The borings were made with 5-in. cast-iron pipes, which were 
driven to various depths, extending in several cases to more than 
60 ft. In order to have a correct idea of the perviousness of the 
ground, the water-bearing capacity of the strata was frequently 
tested by pumping from the pipe. In each case the samples ob- 
tained by boring were disposed in large glass tubes on a scale of 
one inch to one foot of depth. These tubes, arranged according 
to the position of the corresponding soundings in the valley, fur- 
nished, better than any drawing, the indications needed for locating 
and designing the foundations. 

“The general mode of construction is the same for the three 
dams. The material being of a pervious nature it was not thought 
sufficiently safe to erect the main body of the dam on comparatively 
shallow foundations, and to attempt to secure the imperviousness 
of the dam by means of embankments formed of the materials 
found on the ground. It was judged necessary to build in the 
middle of the embankments an impervious wall, and to produce it, 
as well as the foundations of the overflows and of the gate-houses to 
such a depth as to prevent any injurious action of the water. Clay 
not being found in the neighborhood it was decided to resort, for 
the center walls, to the use of stone masonry laid in cement mortar. 

“The earth banks on the upstream side of the center walls were 
formed with the best materials (often mixed together) to be found 
on or near the grounds, laid in thin layers, wetted, and well com- 
pacted. It being expected that some percolation would take place 
through the banks and the center walls, all the banks on the down- 
stream side were 
formed of gravel.”’ 

Dam No. 2 is 
shown in an accom- 
panying illustration. 
Like the others, it 
consisted of three 
parts: a waste over- 
fall made of rubble 
masonry laid in 
mortar, with the toe 
protected by sheet 
piling; a gate cham- 
ber of cut granite on 
a rubble-stone foun- 
dation; and the em- 
bankment section, 
already described. 
The fill is about 24 
ft above the original 
ground surface, and 
the cutoff extends 
about the same dis- 
tance below it. 

In 1880 Fteley was 
appointed assistant 
city engineer of Bos- 
ton, and was engaged 
in designing many 
structures, especially 
for the water-works 
and the main drain- 
age and park systems 
of the city, until 1884. 
In that year he left Boston to accept, from the Aqueduct Com- 
mission of New York City, the position of principal assistant 
engineer on the new Croton Aqueduct, under Benjamin S. Church, 
the chief engineer. In 1886 his title was changed to consulting 
engineer, and in 1888 he replaced Church as chief engineer. 

As principal assistant engineer he had charge of the design of the 
aqueduct, of a dam for the Quaker Bridge site, and of other impor- 
tant dams, structures and reservoirs and also of the preparation of 
the specifications and contracts for their construction. After his 
appointment as chief engineer, investigations were renewed for the 
location and design of the proposed dam to complete the storage of 
the Croton watershed, and it was decided to build the New Croton 


Fic. 1. Recorpinc GAGE USED BY FTELEY 
ON SUDBURY RIVER, 1876 
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Dam at a point some distance upstream from the Quaker Bridge 
site Fteley continued his connection with this work until 1899, 
when he was compelled by ill health to resign and retire from the 
active practice of his profession. With the exception of the New 
Croton Dam and the Jerome Park Reservoir, all the important fea 
tures of the Croton water supply were completed before his retire- 
ment 

During his most active years, Fteley was engaged as consultant 
on many important works and studies, among them those under the 
charge of the Metropolitan Water Board of Massachusetts; the 
Sewerage Commission of New Jersey; the Rapid Transit Commis 
sion of New York City; the Boston Rapid Transit Commission of 
1802; the Cataract Construction Company of Niagara Falls, N.Y.; 
the Schuylkill Navigation Company; and the Board of Works of 
Newark, N J He was also consulted on the Aqueduct Tunnel re 
pairs of Washington, D.C.; the additional water supply of Roches 
ter, N.Y the supply of water to New York City from New Jersey; 
the additional water supply for Cincinnati, Ohio; and the addi- 
tional supply for Brooklyn, N.Y 

An obscure heart trouble from which he suffered during the last 
thirty years of his life limited Fteley’s capacity for work at times, 
although it seemed to have little effect on results. In 1894 his 
general health began to fail, still further limiting his physical ac 
tivity —but that this in no wise impaired his courage and ability to 
direct is evident by the progress of the work of the Aqueduct Com 
missioners after that date and up to the time of his retirement as 
chief engineer He died on June 11, 1903, at his home in Yon- 
kers, N.Y., survived by a daughter and four step-children. 

Fteley was elected a member of the Society in 1876, and was ac 
tive in its management for a number of years, serving as Director 
in 1888 and as Vice-President in 1889, 1890, and 1891. In 1898 
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he was elected President and, from the expiration of his term to thy 
time of his death, continued to take great interest in its affairs 

He was a man of great personal charm, and his ability t win 
the enthusiastic loyalty of his subordinates was one of the t¢! ngs 
that made it possible for him to accomplish a great deal during the 
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years when his health would not permit of much physical activity 
‘The best that there was in a man,”’ said the writers of his memoir. 
“was always at hiscommand. The confidence inspired by his high 
character, and his kindliness and manifest broad sympathies, 
caused his subordinates to feel that in him they could always find 
a friend as well as a respected and acknowledged leader.’ 

And thus ends the story of a man who became an equation 


A Busy President 


Once every 2.8 days since he assumed office, President Riggs 
has visited a Local Section or Student Chapter, or attended a meet 
ing of some other engineering group as the official or unofficial rep 
resentative of the Society His travels have carried him first to 
New England, thence to the Hawaiian Islands, back across the 
southern tier of states from the Pacific to the Atlantic, and finally 
to various points in the Middle West and along the east coast 
rhe accompanying map is complete to June 3, when the forty 
eighth visit was made 

The value to the Society of this contribution of time and energy 
can scarcely be overestimated. It is by such visits that the Local 
Sections are brought into closer contact with the national organiza 
tion, and that the Student Chapters are given a broader and clearer 
picture of the society of which they also are a part 

President Riggs’ visits in January included the Northeastern, 
Providence, and District of Columbia Sections. In February he 
was in Hawaii, visiting the newly formed Local Section at Honolulu 
and attending meetings of the Engineering Association of Hawaii, 
the Hawaii Society of Engineers, and the Engineering Associates 
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Visits OF PRESIDENT R1GGs, JANUARY 24 TO JUNE 3, 1938 


of Hawaii. He also addressed the students at the University of 
Hawaii 

The March itinerary included: University of California Student 
Chapter; San Francisco Section; Stanford University Studeni 
Chapter; Sacramento and Los Angeles Sections; California In 
stitute of Technology Student Chapter; San Diego Section; Uni 
versity of Southern California Student Chapter; Arizona Section 
University of A1izona Student Chapter; the Arizona Roads and 
Streets Conference; joint meeting of Student Chapter of Univer 
sity of New Mexico and New Mexico Section; the Kiwanis Club 
and Texas Technology College Student Chapter at Lubbock, Tex 
the Texas Section and students at Southern Methodist University 
at Dallas; Texas Agricultural and Mechanical College Student 
Chapter: Engineering Society of Huston; Rice Institute Student 
Chapter; a group of members at Austin; and the Texas Sectior 
at San Antonio 

In April he addressed a group of members at Harlingten 
Tex.; attended a conference on higher education and a dedication 
of new buildings and visited the Student Chapter at Louisiana Stat 
University; and visited the Louisiana Section, the University of 
Alabama Student Chapter, the Alabama and Georgia Sections, and 

the conference of New York State Se 

/ tions and Northern New York Confer 

ence of Student Chapters. He also pri 

sided at the Society’s Spring Meeting in 
Jacksonville, Fla. 

In May there were visits with the senior 
engineering students at the University 
of Michigan; with the Illinois Section 
the North Central Student Chapter 
Conference; and Union College Student 
Chapter. He also attended the orgam 
zation meeting of the Mohawk-Hudsor 
Section; a meeting of the Albany 
Schenectady group of University © 
Michigan alumni; the Rensselaer Poly 
KEY technic Institute faculty; the Juni 
Branch of the New York Metropolitan 
Section; the Connecticut Section; and a 
joint meeting of the Maryland Sectiot 
and the Johns Hopkins and Universit) 
of Maryland Student Chapters 

The last stopping point shown on th 
map is the Toledo Section, which was 
visited on June 3. 


© Local Sections 
Student Chapters 
Conferences 


Other Meetings with 
©& Members, Engineering 
Groups and Students 
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American Engineering Council 


Tie Washington Embassy for Engineers, the National Representa- 
: Large Number of National, State, and Local Engineering 
Societies Located in 40 States 


MEETING OF A.E.C. Executive COMMITTEE 


rue SPRING meeting of the Executive Committee of American 
Engineering Council was held in Philadelphia on May 13. The 
tee discussed and acted upon a number of public questions 
nd projects. It was voted to record by resolution the approval 
f the appointment of a special congressional committee to con- 
inet a fact-finding investigation of the TVA. This resolution 
ippears in the Bulletin. 

It was voted to empower the President of Council to appoint a 
special committee representing the profession as a whole to co- 
operate with the staff of the Army and Navy on questions of 
national defense. This proposal was in accordance with the 
recommendation voted by the Assembly at the January meeting. 

Favorable consideration was given to a proposal to sponsor a 
special inquiry into the status of young engineers under the general 
direction of the A.E.C. Engineering and Allied Technical Societies 
Committee on Engineers Economic Status, of which Prof. J. S. 
Dodds is chairman, the work to be conducted by the Personne! 
Research Federation with funds supplied by the Engineering 
Foundation. 

\ factual study of the relation of patents to monopoly, proposed 
yy Chairman R. S. McBride of the A.E.C. Patents Committee 
was approved, provided the budget for the purpose could be ob- 
tained from sources outside of our present member organizations. 

lhe Executive Secretary announced the election of the Engineers 
Club of Memphis and the Structural Engineers Association of 
California as members of American Engineering Council, bringing 
the total members of Council up to 52, the largest in its history. 

The Executive Committee received many expressions of ap- 
proval of the proposed series of public forums to be conducted by 
\merican Engineering Council. Consideration was given to 
several suggestions for extending and developing the forum idea, 
and plans were discussed for finding ways and means of putting 
the results of the series of forums in printed form. The Public 
\flairs Committee, under whose auspices the forums are being 
directed, will be particularly glad to receive suggestions and sub- 
jects for future forums. 


PuBLic WorKS ADMINISTRATION 


As the Public Works Administration clears its decks for the new 
\U38 program, authorized by Congress, the ‘how, where, when, 
and why” of that program become major items of interest to archi- 
tects, contractors, engineers, and all of those engaged in husiness 
and industry from which must come equipment, materials, and 
supplies for a public works construction campaign which may 
eventually involve as much as $1,866,000,000. All of that would 
be an addition to what is yet to be done to wind up construction of 
projects with an estimated total cost of approximately $1,000,- 


H rhe 1938 Act authorizes a fund of $965,000,000 for al- 
tments for ‘‘useful public works projects’”’ of the kind and type 
heretofore carried forward by PWA. Up to $750,000,000 of this 
amount may be used for grants for non-federal projects. Grants 
will not exceed 45 per cent of the cost of the project. Up to $200,- 
‘10,000 of the fund may be used for federal projects to be selected 
rom certain designated classes. The fund thus set up will make it 
possible to authorize projects having total construction costs of 
$1,866,000,000; because the provision of $750,000,000 in grants 
would demand local contributions of $896,000,000 exclusive of the 
1,000,000 for federal projects. These figures include the use of 
the $400,000,000 revolving fund for financing loans for non-federal 


Full financing must be provided for in plans for any project. 
Che Act provides that no federal funds are to be advanced to any 
put igency unless adequate provision has been made for fi- 
I the part of the project cost not supplied from federal funds. 
itracts for loans and grants will contain appropriate pro- 
visions to assure certain labor preferences ‘“‘in so far as practical 
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and feasible.’’ Exclusive of executive, supervisory, administrative, 
and non-manual employees, preference shall be given to bona fide 
residents of the state, territory or possession in which the project is 
located, who have resided therein for at least 90 days. The order 
of that preference shall be (1) veterans, (2) citizens of the United 
States, (3) aliens whose valid declarations were filed prior to the 
date of enactment of this statute, and (4) other legally entered 
aliens. Over-all preference shall be extended persons from the 
public relief rolls. All labor must be chosen from lists of qualified 
workers submitted by the local office of the U. S. Employment 
Service. 

Where.—Projects can be carried out in every part of the United 
States. Non-federal projects can be undertaken by ‘“‘states, 
territories, possessions, political subdivisions or other public 
bodies.”’ Federal projects of certain classes can be constructed in 
the United States “including the territories and possessions of 
Alaska, Puerto Rico and Hawaii.”’ Localities wishing projects 
may file applications with any one of seven PWA regional offices 
located in Atlanta, Chicago, Fort Worth, New York, Omaha, 
Portland, Oregon, and San Francisco. A subregional office is 
located at Harrisburg, Pa. Applications will be examined in the 
regional offices and recommendations will be made to Washington 
as toaction. Final approval will be given in Washington 

The only PWA project applications on which PWA can act are 
the official applications of public bodies authorized by local law 
and federal statute to undertake qualified and justified public im- 
provements. Authorized local public bodies can use their own 
judgment about whom they may consult, but PWA’s action must 
be based upon procedure fixed by law. It is futile and wasteful 
for applicant bodies to seek to submit pleas through unusual 
channels or incur expense in the hope of securing favored treat 
ment. In other words, sponsors are warned by PWA that it is 
unnecessary to employ lobbyists on any basis. 

When.—The program will go into action immediately. At the 
direction of President Roosevelt, PWA is preparing for allotment 
immediately after the signing of the bill, a list of projects with total 
construction costs of $600,000,000. That is being done from the 
2,714 pending projects, already chosen by hundreds of communi- 
ties; and approved by PWA’s legal, finance and engineering di 
visions. 

New applications for non-federal projects must be filed with 
PWA by midnight September 30, 1938, to be eligible for considera- 
tion under the provisions of the bill. This deadline does not apply 
to amendatory applications filed or applications which were sub- 
mitted prior to October 1, 1937. Projects must be started prior 
to March 31, 1939, and substantially completed by September 30, 
1940. This does not apply to any project enjoined in any state or 
federal court. 

The Public Works Administration itself is continued to July 
1,1941. It is, therefore, implied by this Act of Congress that other 
appropriations may be made between now and 1941 for public 
works construction purposes. Engineers planning public works 
programs for communities may find it advantageous to have ap 
plications approved in advance and in readiness for immediate use. 

Why.—The Act specifies that the new program is to be under 
taken “in order to increase employment by providing for useful 
public works projects of the kind and character which the Federal 
Emergency Administrator of Public Works has hitherto financed or 
aided in financing.’’ Skilled and non-skilled labor from relief 
rolls is to have preference wherever it is suited to the work which a 
project makes available. Veterans come next and then qualified 
unemployed citizens, etc. It is believed, however, that 2'/, man 
hours of work is provided in industry for every man hour on the 
site. Labor behind the lines is not subject to restriction 


Washington, D.C 
June 11, 1938 


Review of Engineering Education to 
Be Published by E.C.P.D. 


SUPPORTED by a grant of $10,000 from the Carnegie Founda- 
tion for the Advancement of Teaching, the Engineers Council for 
Professional Development has arranged for the preparation and 
publication of a ‘“‘Report on Engineering Education in 1937.” 
This will be based on the great amount of information which has 


been gathered by the E.C.P.D. Committee on Engineering 
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Schools in connection with its investigation for purposes of ac- 
crediting of all the engineering curricula in the degree-granting 
institutions of the United States. The work will be in charge of 
Dr. Dugald C. Jackson, emeritus professor of electrical engineering 
at the Massachusetts Institute of Technology, and formerly presi- 
dent of the Society for the Promotion of Engineering Education. 

It is expected that the report will be ready for publication within 
a year, and copies will be distributed to important engineering 
libraries and officials of the engineering schools and engineering 


Leaflet on Fees Reprinted 


THE REPORT on fees for professional engineering services, first 
published by the Society in 1935, has been reprinted. In the new 
edition it consists of four 8'/, by 11l-in. sheets, printed on one side 
only, which makes it suitable for inclusion in contract documents 
Copies can be obtained from Headquarters at 10 cents each. 

The full title of the report is ‘‘Recommendations for Determining 
Fees for Professional Engineering Services on Federal and Federal 
Aid Projects Undertaken as an Aid to Industrial Recovery or to 
Relieve Unemployment."’ It was prepared by the Society’s Com- 
mittee on Fees when that group consisted of E. R. Needles (chair- 
man), W. W. Colpitts, J. V. Davies, J. F. Sanborn, and D. B 
Steinman. It should not be confused with Manual No. 5, “Charges 
and Methods of Making Charges for Professional Services.”’ 

The present committee, with whose recommendation the recent 
reprinting has been effected, consists of Frank A. Marston, chair- 
man; J. V. Davies, Walter L. Huber, Ernest E. Howard, and 
E. R. Needles 


In and About the Society 


A POSTCARD bearing the following request was recently received 
by the Engineers’ Council for Professional Development: ‘‘Sir: 
Will you kindly send me the price of the following book? ‘Engi 
neering, A Beauty, A Culture.’ Thank you.” E.C.P.D. was 
forced to admit it had done nothing along that line—but it might 
be well to point out that its pamphlet on “Engineering: A Career— 
A Culture’’ has already had a distribution of some 45,000 copies, 
and more are available at the price of 10 cents each, at the Coun- 
cil’s headquarters, 29 West 39th Street, New York, N.Y. 


ANOTHER “‘pin that came back”’ story has been called to our at- 
tention. Fred E. Foss, M. Am. Soc. C.E., telephoned Headquarters 
recently to say that the Society pin he lost ten years ago had just 
been found. The odd part of the story was that the badge turned 
up, not in a bureau drawer or at the bottom of the basement coal 
pile, but on a busy street corner in New York City. 

Who else has a badge with a history? 


Appointments of Society Representatives 


RavLpu Bupp, M. Am. Soc. C.E., has been reappointed to represent 
the Society on the Hoover Medal Board of Award for a six-year 
term expiring May 1944. 

CHaRLes B. Burpicx, M. Am. Soc. C.E., has been appointed one 
of the Society’s representatives on the Washington Award Com- 
mission for a two-year period. 

Leon S. Morsserrr, M. Am. Soc. C.E., has accepted an appoint- 
ment to represent the Society at the Semicentennial Celebration 
of the Founding of the American Mathematical Society, to be 
held at Columbia University, New York City, September 6-9, 
1938. 

Georce A. Orrox, M. Am. Soc. C.E., and W. J. BuCHANAN, Assoc. 
M. Am. Soc. C.E., acted as Society delegates to the International 
Engineering Congress held in Glasgow, Scotland, June 21-24, 
1938, 

J. P. H. Perry, M. Am. Soc. C.E., has been reappointed one of the 
Society's representatives on United Engineering Trustees, Inc., 
ror a three-year term. 
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News of Local Sections 
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Scheduled Meetings 


SACRAMENTO SeEcTION—Regular luncheon meetings at the Eiks 
Club every Tuesday at 12:10 p.m. 

SAN FRANCISCO Section—Outing of the Junior Forum at Wood. 
side on July 17, at 11 a.m. 

SPOKANE SECTION—Luncheon 
Room oa July 8, at 12 m 

Texas Section—Luncheon meeting of the Dallas Branch a: 
the Dallas Athletic Club on July 4, at 12:15 p.m.; luncheon mee; 
ing of the Fort Worth Branch at the Blackstone Hotel on July 9 
at 12 m, 


meeting at the Crescent Teg 


Recent Activities 


ARIZONA SECTION 


About 100 attended the annual spring meeting of the Arizona 
Section and the University of Arizona Student Chapter. This 
affair, which was held in Tucson on April 30, included a luncheon 
with the Tucson Chapter of the American Association of Engineers 
and a dinner with the Student Chapter. Edward Young, president 
of the Student Chapter, acted as toastmaster at the dinner meeting 
at which this year’s Section prize for outstanding scholastic achieve 
ment was awarded to George L. Haynes. The list of technica! 
speakers heard during the day included Vic. H. Housholder, second 
vice-president of the Arizona Section; L. J. Foster, construction 
engineer for the U. S. Bureau of Reclamation; K. H. Talbot, con 
crete engineer for the U. S. Bureau of Reclamation; John A. Ca 
rollo, consulting engineer of Phoenix; and Tom R. Johnson, asso 
ciate engineer for the U. S. Bureau of Reclamation. Ten-minute 
talks were also given by George L. Haynes, Jr., Sam Tucker, and 
Kenneth W. Hammes, senior civil engineering students. 


BUFFALO SECTION 


On April 11 the Buffalo Section cooperated with the Engineering 
Foundation of Buffalo and other technical societies in sponsoring 
a talk by Capt. John D. Craig, explorer and deep sea diver, who 
gave an illustrated lecture on deep sea diving. There were 3! 
present at a luncheon meeting of the Section, which took place on 
April 19. Following luncheon and a business discussion, William 
P. Creager was introduced. Mr. Creager, who is a consulting en 
gineer and member of the executive committee of the Soil Me- 
chanics and Foundations Division of the Society, discussed the 
methods and benefits of flood control. On May 10 about 50 mem- 
bers of the Section enjoyed an inspection trip to the Niagara Falls 
sewage disposal plant in the Niagara River gorge. This was fol 
lowed by a dinner meeting in the Niagara Hotel. After a few re 
marks by Edward P. Lupfer, former Vice-President of the So- 
ciety, Arthur W. Harrington, Director of the Society and district 
engineer (at Albany, N.Y.) for the U, S. Geological Survey, spoke 
Mr. Harrington's topic was the work of the water resources branch 
of the Survey, which he supplemented with lantern slides. 


CENTRAL OHIO SECTION 


A joint meeting of the Central Ohio Section and the Ohio State 
University Student Chapter took place on May 18, with 64 pres 
ent. The program had been arranged primarily for the education 
of the students in Society matters, so the speakers were J. E 
Root, Director of the Society, and George T. Seabury, Secretary 
The subject of Mr. Seabury’s talk was ‘‘What an Engineering Ur- 
ganization Means in the Life of an Engineer.” 


CLEVELAND SECTION 


The Cleveland Section of the Society and the Student Chapters 
at Akron University and Ohio Northern University were guests 0! 
the Case School of Applied Science Student Chapter on May © 
After a brief talk by Dr. W. E. Wickenden, president of the Case 
School, the deans of the three engineering schools represented pre 
sented the Cleveland Section prizes of membership in ‘ 
Society to the outstanding graduates of their respective schools 


Vou. 8, Nos 


4 
: 
i 
| | 


at the Elks 
im at Wood. 
rescent Tea 


s Branch at 
icheon meet 
el on July 9 


the Arizona 
apter. This 
1 a luncheon 
of Engineers 
ng, president 
ner meeting, 
istic achieve 
of technica] 
Ider, second 
construction 
Talbot, con 
John A. Ca 
hnson, asso 
Ten-minute 
Tucker, and 


Engineering 
sponsoring 
a diver, who 
ere were 3] 
00k place on 
ion, William 
msulting en 
he Soil Me- 
iscussed the 
put 50 mem- 
liagara Falls 
‘his was fol 
ter a few re 
of the So- 
and district 
rvey, spoke 
urces branch 
les. 


» Ohio State 
vith 64 pres 
ie education 

were J. E 
r, Secretary 
ineering Or- 


nt Chapters 
pre guests ol 
on May 
of the Case 
esented pre- 
hip in the 
ive schools 


\ 8, N o. 7 


iors then gave brief résumés of their work on their theses, 
he conclusion of the meeting the group visited the civil 
ing laboratories to see these projects, and the dam models 
, Ohio River flood control project in operation in the hy- 
ira laboratory. 

COLORADO SECTION 


were 20 present at a meeting of the Junior Association 
Colorado Section, which took place on April 25. Aftera 
s session J. E. King, who is in charge of surveys and maps 
f Rocky Mountain region of the U. S. Forest Service, spoke 
» acrial surveys. After his talk Mr. King showed the equipment 
and some of the operations connected with making maps from 
aerial surveys. 

DayTON SECTION 


The program at the April luncheon meeting of the Dayton Sec- 
tion consisted of the showing of a sound motion picture entitled 

The Romance of Iron and Steel.’”” This was presented through 
the courtesy of the Ohio Corrugated Culvert Company. The at- 
tendance numbered 21. The May meeting took the form of an 
inspection trip to the recently completed research laboratory of 
the American Rolling Mills Company at Middletown, Ohio, which 
is unusually modern and complete. There were 16 present on the 
trip and at the dinner which preceded it. 


District OF COLUMBIA SECTION 


Members of the Junior Forum of the District of Columbia Sec- 
tion held their first meeting on April 25. W. S. Ejisenlohr, Jr., 
read the draft of the present constitution of the Junior Forum and 
outlined the activities of the Forum since its inception two years 
ago. Plans for future meetings were then discussed, and officers 
were elected for the coming year. These are W. S. Eisenlohr, Jr., 
president; Richard L. Woodward, vice-president; and T. Ritchie 
Edmonston, secretary-treasurer. The technical program con- 
sisted of the presentation of a two-reel motion picture showing the 
construction of the Mount Vernon Memorial Highway. At the 
meeting held on May 23, Frank Cardile and Milton Dubin, who 
have been making tests at the U. S. Bureau of Standards on the 
materials used in low-cost housing projects, spoke. Mr. Dubin 
explained the type of tests used by the Bureau of Standards on 
various building units, while Mr. Cardile showed slides illustrating 
the different types of modern prefabricated houses being con- 
structed at the present time. Various business matters were also 
discussed at this session, which was well attended. 


DvuLuTH SECTION 


A luncheon meeting of the Duluth Section, which took place on 
April 18, was largely given over to business discussion. During this 
session R. M. Palmer, vice-president of the Section, was elected 
president in place of A. B. Jones, who has moved to another city. 
W. H. Woodbury was moved from the office of second vice-presi- 
dent to that of first vice-president, while Frank Hutchinson was 
made second vice-president. At the conclusion of the meeting the 
subject of unionization of engineers in the state was discussed, 
The feature of the May 16th meeting was a talk by N. T. Rykken, 
of the Portland Cement Association, who discussed the advances 
recently made in the manufacture of concrete. 


ILLINOIS SECTION 


The Juniors of the Illinois Section report the close of an interest- 
ing and successful year. On April 25, P. D. Beaner, of the Johns- 
Manville Corporation, gave an illustrated lecture on heat and its 
control. At the last regular meeting, which was held on May 23, 
M. W. Loving, of the American Concrete Pipe Association, spoke 
on the design and use of large concrete pipe. The closing of the 
ictive season for the group was marked by a smoker held at the 
Chicago Engineers Club on June 3. 

On May 20 and 21 the Illinois Section and the Student Chapter 
at Lewis Institute held a two-day assembly and inspection trip, 
which is reported elsewhere in this issue. 


INDIANA SECTION 


_On May 10 the Indiana Section and Purdue University Student 
Chapter held a joint dinner meeting at the university, the high 
point of the evening being the presentation of student prizes to 
He ary  Hilland Joseph L. Waling. Frank T. Sheets, president of 
the Portland Cement Association, was the principal speaker of the 
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evening and discussed the subject, ‘The Value of Research to 
the Practicing Engineer.” Joseph E. Root, Director of the 
Society, also addressed the group. The list of 120 present included 
75 students. 


ITHACA SECTION 


A joint meeting of the Ithaca Section of the Society and the 
Broome Area Chapter of the New York State Society of Profes- 
sional Engineers took place in Binghamton on May 10, with 72 
present. The feature of the occasion was a talk by Maj. G. J. 
Nold, district engineer for the Corps of Engineers, U. S. Army, 
whose topic was flood control. Major Nold emphasized watershed 
conditions and touched briefly on the work in progress in the 
central New York area. 


Kansas City (Mo.) Secrion 


On May 19 members of the Kansas City Section gathered for 
the last meeting before the summer recess. Following dinner and 
a business session Charles A. Haskins, chief engineer and architect 
of the Missouri State Building Commission, spoke on the state 
building program of Missouri, pointing out the fact that, through 
the cooperation of federal agencies, the state will soon complete 
a $17,000,000 building program that will place its hospitals and 
prisons in the front rank of model institutions. There were 27 
present. 

KANSAS STATE SECTION 


A number of Student Chapter members were among the 85 pres 
ent at the May 13th meeting of the Kansas State Section, which 
took place at the Hotel Kansan in Topeka. Two Student Chapter 
members—Sanford D. Blattner and N. Souder—were honored at 
this session as outstanding students and awarded the Section’s 
prizes of membership in the Society. The speaker of the occasion 
was T. R. Agg, Director of the Society, who gave a talk on ‘‘Collec- 
tive Bargaining Among Engineers.” 


Los ANGELES SECTION 


Following its annual custom, the Los Angeles Section held its 
May meeting at the California Institute of Technology in Pasadena, 
where it was entertained by the Student Chapter at the Institute. 
Late in the afternoon Student Chapter members conducted groups 
of Section members to points of interest in the laboratories. Din- 
ner was then served to 211 members, students, and guests, after 
which the students presented a musical program. Following a 
brief address of welcome by Dr. R. A. Millikan, Dr. Robert T. 
Ross, professor of psychology at Stanford University, gave a talk 
on ‘Psychology and Engineering.’’ The design of the dome of 
the Palomar Mountain observatory was discussed by Dr. Ernest 
Sechler, of the Institute, while Mark Serrurier described the con- 
struction of the observatory and exhibited a number of lantern 
slides showing all stages of construction. 


METROPOLITAN SECTION 


The annual ‘‘Effective Speaking Contest’’ was the feature of the 
May meeting of the Metropolitan Section, which was held in the 
Engineering Societies Building on May 18. This contest, which 
was sponsored by the Junior Branch of the Section, resulted in the 
award of a first prize of $15 to Alan Lee Slaton and of a second 
prize of $10 to Eugene Quiriconi. A motion picture of Grand 
Coulee Dam, showing the lands which will be irrigated by the canal 
system and the construction details to date, was enjoyed. The 
annual election of officers resulted as follows: R. E. Bakenhus, 
president; J. C. Riedel, vice-president for one year; D. G. Ed- 
wards, vice-president for two years; and William J. Shea, secretary. 
After brief remarks by Admiral Bakenhus and Harold W. Hudson, 
retiring president of the Section, the meeting was adjourned in 
favor of refreshments and a social hour. The attendance was 350. 

The winners of the Metropolitan Section award of Junior mem- 
bership in the Society are Howard McCrodden, Frederick Lehman, 
William J. Hoffman, Sanford Koretsky, John E. Duberg, Joseph 
Machay, Melville H. Lyman, Jr., and Jack C. Radcliffe. 


Mrp-Missour!I SECTION 


A technical meeting of the Mid-Missouri Section was held in 
Rolla on April9. Following dinner, a certificate of life membership 
in the Society was presented to Elmo G. Harris. Then a review of 
the past three issues of Crvi. ENGINEERING was given by Walter F. 
Breuer. The principal address of the evening was delivered by 
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Dean Johnson, of the University of Missouri, who discussed the 
place of the engineer in the social, economic, and industrial life of 
the day rhe attendance included a group of students from the 
Missouri School of Mines and Metallurgy. 


Mip-Soutu SEcTION 


A two-day session of the Mid-South Section took place in Little 
Rock, Ark., on May 5 and 6. The speakers on the technical pro 
grams were George C. Branner, state geologist of Arkansas: E. L 
Wales, engineer of materials and tests for the Arkansas State High- 
way Department; T. A. Middlebrook, senior engineer of the 
Board of Engineers for Rivers and Harbors; and Ralph B. Hanson, 
assistant engineer in charge of the soils laboratory of the Little 
Rock District of the U.S. Engineer Office. Other technical features 
of interest were motion pictures of Alum Fork Dam, followed by 
an inspection trip to the site of the project, and inspection trips to 
the Little Rock water supply system and the auxiliary reservoir 
and filter plant. A joint luncheon with the Little Rock Engineers’ 
Club and the Arkansas Engineers’ Club was held on the first day, 
the speaker being R. E. Overman, mayor of Little Rock. The 
speaker at the annual banquet was R. D. Adams. During the 
annual election of officers the following were elected to serve for 
the coming yeat William E. Elam, president; Paul C. Gauger, 
vice-president; and Robert C. Gibson, secretary-treasurer. 


MILWAUKEE SECTION 


rhere were 40 present at a joint meeting of the Milwaukee Sec 


tion of the Society and the American Welding Society, which was 
held at the City Club on April 15. The speaker of the evening was 
Wilbur M. Wilson, research professor of structural engineering at 
the University of Illinois, who gave an interesting illustrated talk 
on recent developments in structural welding. A general dis- 
cussion of structural welds followed. A number of business mat 
ters were considered at the meeting held on May 26, which at- 
tracted an attendance of 36. Part of the session was devoted to 
the presentation of Student Chapter awards, the winners being D. C. 
Peters and Joseph Van Dyke. Mr. Peters gave a résumé of his 
paper, which was on the subject of underpinning, and there were 
talks by F. A. Kartak, dean of engineering at Marquette Univer- 
sity, and L. F. Van Hagan, professor of railway engineering at the 
University of Wisconsin 
NASHVILLE SECTION 


At a meeting held on May 10 the Nashville Section elected the 
following officers for the coming year: S. A. Weakley, president; 
L. R. Currey, vice-president; and W. T. St. Clair, secretary- 
treasurer. W. A. Coolidge, the Section’s delegate to the Local 
Sections conference held at Jacksonville, gave a report on the meet- 
ing, and a round-table discussion of engineering problems con- 
cluded the evening. There were 15 present. On May 20 the Sec- 
tion joined the Vanderbilt University Student Chapter in holding 
a dinner meeting. The feature of this occasion was the reading 
of the papers prepared by Student Chapter members in the annual 
prize competition 

New MEXIco SECTION 


Discussion of Section matters occupied part of the May meeting 
of the New Mexico Section, which was held in Santa Fé on the 17th. 
Later in the evening a talking motion picture showing the con 
struction of the San Francisco—Oakland Bay Bridge was enjoyed 
through the courtesy of the American Steel and Wire Company. 
There were 15 at the business session and a considerably larger 


number at the showing of the film 
NORTHEASTERN SECTION 


A joint meeting of the Northeastern Section of the Society, the 
Boston Society of Civil Engineers, and the Engineering Societies 
of New England took place in Cambridge, Mass., on April 27 
Che speaker of the evening was John C. Page, commissioner of 
Bureau of Reclamation, who gave an interesting talk on 


the | S 
In connection with his 


The National Conservation Program.’ 
talk, there were sound motion pictures depicting the construction 
of Boulder Dam and other projects for the reclamation of arid 
parts of the West. An animated discussion followed the talk 


and motion picture 
NORTHWESTERN SECTION 


he list of 68 present at the May 17 meeting of the Northwestern 


Section included 38 members of the University of Minnesota 
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Student Chapter. Several committee reports were heard. and 
Section prizes were presented to Kenneth W. Person and Mark 
W. Olson, both of the University of Minnesota. After ente; 1in- 
ment by a trio from the Student Chapter Bernard Blum, chi, en- 
gineer of the Northern Pacific Railroad, was introduced Mr 
Blum gave an interesting account of the flood and bridge clea; ince 
controversy at Wibaux, Mont 


PHILADELPHIA SECTION 


Soil mechanics, the subject of the April 20th meeting of the 
Philadelphia Section, was the inspiration for a number of intere ing 
papers. The first speaker was Lazarus White, chairman of th, 
Society’s Committee on Foundations, who brought greetings to the 
Section’s newly organized Committee on Foundations The 
speakers on the technical program were Gregory P. Tschebotareff 
assistant professor of civil engineering at Princeton University. 
Charles A. Flanagan, chief of the Philadelphia Bureau of Building 
Inspection; and Chester A. Hogentogler, senior highway engineer 
of the Division of Tests, U. S. Bureau of Public Roads Prof 
Scott B. Lilly was chairman of the meeting, which attracted an 
attendance of 90. There were 45 at the dinner preceding the 
meeting 

Concrete was the topic under discussion at the May 18th meet 
ing of the Section. Following some introductory remarks by Juliys 
Adler, consulting engineer of Philadelphia who acted as chairman, 
Roy W. Crum spoke. Mr. Crum, who is director of the Highway 
Research Board of the National Research Council, discussed the 
many problems still to be solved before perfect laboratory contro! 
of concrete becomes an established fact. The second speaker was 
Charles F. Ball, chief engineer of the Chain Belt Company 
Milwaukee, Wis., who presented several reels of motion pictures 
showing recent methods of mixing, conveying, and placing con 
crete. There were 70 at the meeting and 31 at the dinner pr 
ceding it 

PITTSBURGH SECTION 


The annual election of officers of the Pittsburgh Section took 
place on May 12. These are Charles M. Reppert, president 
Lewis W. McIntyre, vice-president; and Charles B. Stanton. 
secretary-treasurer. 

PORTLAND (ORE.) SECTION 


There were 65 present at the June 3d meeting of the Portland 
(Ore.) Section. A symposium on “Bridges on the Oregon Highway 
System” was given by G. S. Paxson, bridge engineer for the Oregon 
State Highway Commission. Mr. Paxson was assisted in his pres 
entation by the following members of the Commission: O. A 
Chase, designing engineer; M. Stephenson, construction engineer 
and E. G. Ricketts, maintenance engineer. At a meeting held 
on May 20 the prize winners in the annual Student Chapter con 
test for the best technical papers were announced. These wer 
Thomas N. Creacy and Holley A. Cornell. Honorable mention 
was given to Frank Marks and Ed Gray. There were about 5) 
present. 

PROVIDENCE SECTION 


The Providence Section held a meeting at Rhode Island Stat 
College in Kingston, R.I., on May 4. The winning papers in the 
annual Student Chapter competition were presented at this tim 
the first award going to Charles Soloman for his paper on “Th 
Development of Sewage Disposal,’’ and the second to Edgar San 
born for his paper on “The Use of Continuous Structures for 
Bridges.” Both are students at Rhode Island State College. ! 
was resolved at the meeting to submit names of engineers to th 
governor for appointment to the Board of Professional Engimee:s 
for the State of Rhode Island. There were 14 members of th 
Providence Section present at this gathering 

The Providence Section held its annual dinner and meeting 4 
the University Club on May 25, with 30 present. The gu 
speakers included Arthur M. Dean, Director of the Soctet) 
Sydney Wilmot, manager of publications of the Society, who 
scribed the work and growth of the publications department 
and Frank E. Fahlquist, geologist in the U. S. Engineer Offic e at 
Providence. Mr. Fahlquist spoke on ‘‘The Geology ol New 
England and Its Relation to Flood Control,”’ illustrating his lectur 
During the business session the following 
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’ in: Frank W. Stubbs, vice-chairman; and Frederick H. 
Pau n, secretary-treasurer. 


SACRAMENTO SECTION 


\iembers of the Sacramento Section enjoyed their customary 
mn meetings each Tuesday in May. On the 3d business 
a were discussed, and A. W. Copley, Pacific Coast manager 
of Westinghouse Electric and Manufacturing Company, 
Mr Copley discussed the new 200-in. telescope to be 
i on Mt. Palomar, near San Diego, when it is completed. 
rh tendance was 96. On May 10 the speaker was G. H. P. 
Li irdt, senior chemical testing engineer of the materials and 
laboratory, Division of Highways, California State De 
nt of Public Works. The speaker at the session held on 
Mav 17 was John B. Leonard, chief of the division of roads and 
; of the Golden Gate International Exposition. On May 31 
, A. Eremin, associate bridge engineer in the California State 
Department of Public Works, gave an interesting talk on the pro- 
d tunnel under the English Channel between England and 
France, which was first proposed in 1802. A dinner meeting was 
ubstituted for the usual luncheon on May 24, the attendance being 
Che speakers on this occasion were L. B. Chambers, colonel, 
Corps of Engineers, U. S. Army, and district engineer for the 
Sacramento area; and Bruce B. Hill, of the Army Air Corps. 


San Dreco SECTION 


In place of the usual dinner meeting, the San Diego Section made 
a trip to the Palomar Mountain Observatory on April 24. After 
a picnic luncheon B. A. Hill, who is resident engineer on the con- 
struction of the observatory, conducted the group through the ob- 
servatory, giving a short talk on the various phases of the work. 
About 35 members and guests made the trip. Following the May 
dinner meeting, which was held on the 26th, the members of the 
Section adjourned to the electric generating plant of the San Diego 
Gas and Electric Company. Through the courtesy of H. A. 
Noble, assistant superintendent of the plant, the group was taken 
on a specially conducted tour. Since the equipment had been de- 
scribed at one of the Section meetings, all were eager to make the 
trip 

SEATTLE SECTION 


lhe annual joint dinner meeting of the Seattle Section and the 
University of Washington Student Chapter took place at the 
university on May 4, with 53 present. Frederick C. Smith, as- 
sistant professor of civil engineering at the university, acted as 
toastmaster and introduced the guests, the officers of the Student 
Chapter, and the students who presented papers in the annual 
competition for the Section award. The contest resulted in the 
award of prizes to Giro Kubo and Howard Harstad. Walter R. 
Engstrom, president of the Section, spoke briefly concerning the 
annual get-together with the Student Chapter and urged the 
students to attend the meetings of the Section. 


SPOKANE SECTION 


A special luncheon meeting of the Spokane Section took place on 
May 20 to accommodate the Section visitors in attendance at a 
session of the American Water Works Association. The feature of 
the occasion was a talk by E. Vaughn Klein, chairman of the Co- 
lumbia Basin committee of the Spokane Chamber of Commerce 
Mr. Klein discussed the Columbia Basin project, emphasizing its 
irrigation aspects. There were 39 present. 

SYRACUSE SECTION 

rhere were 21 present at the annual dinner meeting of the 
Syracuse Section, which was heid on May 16. During the busi- 
ness session it was voted to revise the Section dues. The annual 
election of officers also took place, resulting in the election of Henry 
hroop as president and of Albert H. Stevenson as vice-president 
for two vears. The terms of S. D. Sarason as vice-president and 
of M. H. Sturtevant as secretary-treasurer will expire in 1939. 


Nelson F. Pitts, city engineer and chief engineer of the Syracuse 
Grade Crossing Commission, addressed the meeting briefly, and 
Lloyd T. Cheney, president of the Syracuse University Student 


Chapter, also spoke 
TACOMA SECTION 


An interesting film entitled “Trees and Men” was enjoyed at 
th 4 . oT. 
te May meeting of the Tacoma Section. This was presented by 
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Walter Ryan, chief engineer of the Weyerhaeuser Timber Com- 
pany, who supplemented the film with a talk on logging engineer 
ing. A report on the Spring Meeting of the Society, given by 
Ross K. Tiffany, Director of the Society, was also enjoyed, as was 
Mr. Tiffany’s account of his experience in flying to and from the 
meeting. There were 51 present at the dinner, while about 20 
additional guests came in for the program. 


TENNESSEE VALLEY SECTION 


In May the Asheville Sub-Section of the Tennessee Valley Sec 
tion participated in the organization of an engineering society 
to be known as the Engineers Club of Western North Carolina. 
The organization is so set up that meetings are to be considered 
joint meetings of the local groups of the Founder Societies, func 
tioning as one organization and yet keeping their individual 
identity. The Asheville Sub-Section played an active part in 
organizing this club. After the details of organization had been 
settled, Alfred W. Quick, chief engineer of the Fidelity Insurance 
Company, spoke. 

The Chattanooga Sub-Section held a dinner meeting on May 11, 
with 37 present. The list of speakers included H. L. Fruend, 
president of the Tennessee Valley Section, who reported briefly 
on the Spring Meeting of the Society; Ford L. Wilkinson and N. W 
Dougherty, professors of mechanical and civil engineering at the 
University of Tennessee, respectively; and Dr. Harder, of the 
Tennessee Valley Authority. 

The Knoxville Sub-Section held its regular meeting on June 2, 
with 58 present. The feature of the occasion was a talk by Charles 
F. Ellis, of the Tennessee Valley Authority, who gave a résumé of 
the relationship of air conditioning problems and engineering de 
sign. After considerable discussion of this talk, Mr. Fruend, in 
behalf of the Tennessee Valley Section, presented awards to the two 
outstanding graduates from the University of Tennessee. These 
were Charles T. Bagley and James M. Tuttle. 

Eight were present at the May meeting of the Muscle Shoals 
Sub-Section of the Tennessee Valley Section, which was held at 
Wilson Dam on the 12th. Following a brief business discussion, 
Felix Truss, civil engineer for the Tennessee Valley Authority, 
discussed the methods used by the Authority in its various res- 
ervoir surveys and the degree of accuracy obtained. 


TOLEDO SECTION 


The list of 35 present at the June 3 meeting of the Toledo Section 
included Henry E. Riggs, President of the Society, and Louis E 
Ayres, Director. Following dinner and a short business meeting, 
Dr. Riggs spoke, giving a concise description of the workings of the 
Society and stressing the attention given by the Society to Local 
Sections during recent years. Mr. Ayres then commented briefly 
on the coming meeting of the Seventh District of the Society, to 
be held at Houghton, Mich., August 25-27. 


VIRGINIA SECTION 


On April 29 and 30 the Virginia Section participated in a joint 
spring meeting of state chapters of the American Institute of 
Electrical Engineers, the American Institute of Architects, and the 
American Society of Mechanical Engineers, and the Engineers 
Club of Hampton Roads, which took place in Norfolk. The list of 
speakers at the technical sessions included Walter R. Crowe, C. H. 
Cowgill, Merrill C. Lee, Wilson T. Howe, J. H. Cornell, and G. G. 
Greulich. The master of ceremonies at the luncheon was Ernest 
W. Farley, while John N. Sebrell, Jr., gave the address of welcome. 
W. F. Nimmo presided at the dinner, and the after-dinner speaker 
was A. F. Loewe. The second day was devoted to an inspection 
trip to the Naval Operating Base, which was followed by luncheon 
at the Seashore State Park and a visit to other places of interest at 
Cape Henry and Virginia Beach. 

WEstT VIRGINIA SECTION 

The spring meeting of the West Virginia Section was held in 
Parkersburg, W.Va., on April 1. Following dinner and a brief 
business session, L. F. Bellinger, Vice-President of the Society, was 
introduced and spoke on the subject of “Engineering Reminis- 
cences.’”” The next speaker was T. O. Mason, honor student at 
West Virginia University, who urged the extension of engineering 
courses to a six-year period to correspond with the system of in- 
terneship in the medical profession. The concluding feature was a 
sound motion picture depicting the construction of the Golden 
Gate Bridge, which was shown by A. G. Olsen, of Pittsburgh, Pa. 


i 


ITEMS OF INTEREST 


Civit ENGINEERING 
for August 


AN IMPORTANT contribution to struc- 
tural research is scheduled for presenta- 
tion in the August issue of Civm ENGI- 
NEERING—'‘‘Fatigue Tests of Riveted 
Joints,” by Wilbur M. Wilson, M. Am, 
Soc. C.E. The article is an abridgment 
of the paper presented by Professor Wil- 
son at the Annual Meeting in January of 
this year 

“The members of steel structures such 
as bridges,”’ writes Professor Wilson, ‘‘are 
not subjected to as frequent repetitions 
of stress as the moving parts of machines. 
But some of the early steel bridges have 
some members that have been subjected 
to a few miilion stress cycles, and some of 
these members have failed. This, to- 
gether with the experience of the mechani- 
cal engineer with machine parts, has led 
the structural engineer to consider fatigue 
as a possible cause of failure of structural 
members. The fact that the size and 
shape and the condition of the surface of 
small fatigue specimens greatly affects 
their fatigue strength, indicated that tests 
of small machined specimens were of little 
value in determining the fatigue strength 
of structural members. What appeared 
to be needed was tests of specimens which 
are in reality fabricated structural members 
as large as it is feasible to test. This 
paper is a report of tests of this character.” 

Interesting problems in the design of 
WGY's new antenna tower, or vertical 
radiator, are also to be reported in August 
by E. G. Semon, Assoc. M. Am. Soc. C.E 
he tower is 625 ft in height and is sup- 
ported by a single porcelain insulator 
Stability is provided by two sets of guys 

From California, Mark Serrurier, As- 
soc. M. Am. Soc. C.E., contributes a 
fascinating account of the structural engi- 
neer’s part in designing the 200-in. tele 


Ser-Up ror TrestinG Mopgt or TUBE oF 
200-IN. TELESCOPE 


scope now nearing completion at the Mt. 
Palomar observatory (California Institute 
of Technology). 

rhe remaining articles, it is expected, 
will include a number of papers on irriga 
tion, sewage disposal, transportation, and 
surveying, from the Annual Convention 
of the Society at Salt Lake City. 


Engineering Events in Brief 


Yes, There Still Is Romance 
in the Profession 


ACCORDING to a press dispatch, the 
legality of the recent marriage of an opera 
star and an orchestra leader was chal- 
lenged on the grounds that the license had 
been issued in one township and that the 
diva’s estate, where the ceremony was 
performed, was in gnother. 


The bride was not a bit perturbed. Ay 
attorney explained that she had taken the 
precaution to obtain an “‘engineer’s ; lap” 
of her estate, which clearly showed the 
township line cutting across the property. 
The main house obviously was out of 
bounds, but the summer house, scene of 
the wedding, was on the right side of the 
line. 

It looks now like a problem for the tax 
assessor. 


Benjamin Franklin Attends Dedication of 
Benjamin Franklin Memorial 


As the Society's representative, Benjamin Franklin, M. Am. Soc. C.E., attended the 
dedication in Philadelphia, on May 19-21, 1938, of the Benjamin Franklin Memorial 
Mr. Franklin supplies the following account of the memorial in honor of the famous 
Revolutionary statesman, scientist, and business man and of the dedication ceremonies. 


Tue Benjamin Franklin Memorial 
Building had its inspiration in the Poor 
Richard Club of Philadelphia, an organiza- 
tion of advertising men, publishers, and 
business men of kindred interests, who had 
adopted the name of Benjamin Franklin’s 
well-known publication. Cyrus K. Cur- 
tis, late publisher of the Saturday Evening 
Post and a member of the club, became 
greatly interested in this movement, and 
in conjunction with Dr. Howard Mc- 
Clenahan, who at that time was secretary 
of the Franklin Institute, organized a 
committee known as Benjamin Franklin 
Memorial, Inc., to collect funds for a 
memorial building and to push the proj- 
ect to completion. 

For this purpose the city of Philadelphia 
generously gave a plot of ground at 20th 
Street and the Parkway, amounting to 
about 4.4 acres. Through the generosity 
of public-spirited citizens of Philadelphia 
and vicinity the sum of $5,070,000 was 
raised, Mr. Curtis himself being a very 
liberal contributor. This sum _ proved 
sufficient to erect the magnificent and en- 
during structure now known as _ the 
Benjamin Franklin Memorial. “he 
building houses many activities. It in- 
cludes the Fels Planetarium, the gift of 
Samuel S. Fels, opened in November 1933, 
which each month gives a new demon- 
stration of the heavens covering periods 
from before the birth of Christ to the pres- 
ent time. The Museum contains thou- 
sands of scientific marvels, the earliest in- 
ventions being shown together with their 
latest developments. Among them are 
included railroad and electrical engineering 
appliances, chemical developments, textile 
manufactures, and all classes of exhibits 
that will prove interesting to the school 
boy, the college student studying for a 
profession, the business man, and the 
manufacturer seeking the latest knowledge 
on the subject in which he is especially 
interested. 


Dedication of the Memorial Building 
was delayed until the completion of the 
heroic statue of Benjamin Franklin—the 
gift of Robert McLean, late publisher of 
the Evening Bulletin. The statue, of 
white marble, is the work of the celebrated 
American sculptor, James Earle Frazer. 

For the opening ceremony on May 19 
the many distinguished guests were es 
corted to the Memorial Building by the 
First City Troop of Philadelphia, a Colo 
nial military organization. The program 
included an oration by the Honorabk 
George Wharton Pepper, who directed 
attention to the many and varied in 
stitutions founded or inspired by Dr 
Franklin, to his predominant qualities as 
a business man, a scientist, a statesman 
a diplomat, and an inventor; and em- 
phasized that the Memorial Building was 
the only one which could rightly be called 
his permanent home. Following Mr 
Pepper’s speech, there was an address by 
the French Ambassador, Count René 
Doynel de Saint-Quentin, who dwelt 
mainly on the esteem the French peopk 
entertained for Franklin, and the cordial 
relations he had established between 
France and the United States. 

On May 20 there was a series of lectures 
on pure science, the general theme being 
“‘Franklin—Philosopher and Educator 
In the evening there was an academic pro- 
cession of delegates, medalists, and the 
recipients of degrees to be conferred by 
the University of Pennsylvania. Follow 
ing this, the Franklin Institute, through 
its president, Philip C. Staples, presented 
the Longstreth, Clark, Henderson, Levy, 
Potts, Cresson, and Franklin medals 
The latter, which is the highest award 
made by the Franklin Institute, was pre 
sented to William Frederick Durand 
Ph.D. LL.D., of Stanford 
Calif.; and to Charles August Kraus, 
Ph.D., of Brown University, Providence, 
R.I. 
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hird day of the ceremonies featured 
on applied science, with the 


we ‘Franklin—Printer and Business 
M The dedication was concluded 
he ening with a banquet attended by 


ight hundred persons. The first 
was the Hon. Roland S. Morris, 


= nt of the American Philosophical 
Society, Who dwelt upon Franklin’s 


is activities; and the second was 
ex-President Herbert C. Hoover, who 
witty contrasted Franklin’s teachings 


and advice with present-day practices. 


Honorary Degrees Awarded 


DuRING THE commencement season 
each year honorary degrees are awarded 
to certain engineers who have made 
notable contributions to the profession. 
Word of several members of the Society 
thus honored this year has reached Head- 
quarters, and the list of these follows. 
Doubtless there are others of whom the 
Society has not yet heard. 


Gano Dunn, M. Am. Soc. C.E., Doctor 
of Science, Columbia University; Doctor 
of Science, Rutgers University. 

Lincotn Assoc. M. Am. 
Soc. C.E., Doctor of Science, Rutgers 
University. 

CuarLes B. M. Am. Soc. 
C.E., Doctor of Engineering, Case School 
of Applied Science. 

Joun B. Hawiey, M. Am. Soc. C.E., 
Doctor of Science, Texas Christian Uni- 
versity 

CuarLes A. Pont, M. Am. Soc. C.E., 
Doctor of Engineering, Clarkson College 
of Technology. 

J.C. Stevens, M. Am. Soc. C. E., Doctor 
of Engineering, Oregon State College. 


Brief Notes from Here and 


There 


A SECTIONAL meeting of the World 
Power Conference will be held in Vienna, 
August 25 to September 2 of this year. 
Papers and discussions will deal with the 
supply of energy for agriculture, small- 
scale industries, household purposes, pub- 
lic lighting, and electric railways. Pro- 
gram details and registration forms can 
be secured from the executive committee 
of the United States national committee 
of the conference, 4 Irving Place (Room 
1409-S), New York, N.Y. 


PoLice departments undertaking traffic 
engineering work now have a guide to 

ndard procedure through the publica- 
tion of a handbook entitled Traffic Engi- 
neertne and the Police. The handbook has 
been published jointly by the National 
Conservation Bureau and the Safety Divi- 
1 of the International Association of 
Chiefs of Police, and deals with elementary 
‘raihe engineering techniques designed 
‘o reduce traffic accidents and congestion 
h the control of physical hazards. 


It ‘he work of Harold F. Hammond, 
Jun. Am. Soe C.E., director of the Traffic 
Vivision of the National Conservation 


Bureau, and Lieut. Franklin M. Kreml, 
director of the Safety Division of the In- 
ternational Association of Chiefs of Police 
and of Northwestern University Traffic 
Safety Institute. Though intended for 
police use, it is expected to be equally 
helpful to other municipal departments en- 
gaged in traffic engineering work. 

Single copies will be sent to municipal 
and state officials upon request to the 
National Conservation Bureau, 60 John 
St., New York, N.Y. Others may ob- 
tain copies at 40 cents each. 


* * 


A PROGRAM of all-day conferences on 
strength of timber and concrete will be 
held at the Massachusetts Institute of 
Technology, Cambridge, Mass., on July 
7 and 8. Among the problems to be dis- 
cussed relating to timber are modern wood 
construction and its relation to specifica- 
tion of lumber products; destroying agen- 
cies; and methods of preventing deteriora- 
tion. Discussion subjects relating to con- 
crete include the relation of cement com- 
position to quality of concrete; methods 
of proportioning, mixing, and placing, and 
their effect on strength; Poisson's ratio; 
prevention of vibration in foundations; 
and conformity of design assumptions 
and actual conditions in masonry dams. 
Further information can be obtained from 
Prof. J. M. Lessells, of the Department of 
Mechanical Engineering of the Institute. 


* * * 


LONDON FRIENDS of the late William 
Cawthorne Unwin, Hon. M. Am. Soc. C.E., 
are renewing their efforts to amplify the en- 
dowment for the Unwin Scholarship, 
awarded annually at the Central Techni- 
cal College, London, and to provide a 
suitable memoir of Dr. Unwin’s life. An 
American committee, which included 
three representatives of the Society, some 
time ago succeeded in raising £100 for this 
fund. That committee was discharged 
in October 1937, and those still wishing 
to contribute are asked to send their gifts 
to E. G. Walker, honorary treasurer, 82 
Victoria St., London S.W. I, England. 


* * 


THe Seventh International Manage- 
ment Conference meets in Washington, 
D.C., September 19-23, 1938. At the 
general sessions, addresses will be given in 
pairs to introduce the American and for- 
eign points of view on social and economic 
aspects of management. The six series 
of simultaneous technical sessions will pro- 
vide for a discussion of recent develop- 
ments in management techniques, per- 
taining separately to administration, pro- 
duction, distribution, personnel, agricul- 
ture, and the home. 

The fee for each regular attendant at 
the Congress is $10. Programs and fur- 
ther details can be secured from Nathaniel 
W. Barnes, Executive Secretary, Room 
1201, 347 Madison Avenue, New York, 
N.Y. 

> 

RoaD maintenance problems, use of 

asphaltic materials, roadside improve- 
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ment, and standardization of safety sig- 
nals, all had their place in the program of 
the first Arizona roads and streets con- 
ference, held in March 1938 under the 
joint auspices of the University of Arizona, 
the state highway department, and the 
Local Section of the Society. An 81-page 
mimeographed volume containing the 
papers and some of the discussions has 
just been prepared, and can be obtained at 
50 cents a copy from E. V. Miller, Assoc 
M. Am. Soc. C.E., general chairman, 
Arizona Highway Department, Phoenix, 
Ariz. 


NEWS OF ENGINEERS 


Personal Items About Society Members 


Keyes C. GAYNor, consulting engineer 
of Sioux City, Iowa, has been appointed to 
the post of city engineer of Sioux City. 

CHARLES W. Britzius, until recently 
connected with the Minnesota State High- 
way Department, with headquarters in 
St. Paul, Minn., has taken over the prac- 
tice of the Quincy A. Hall Testing Labora- 
tories under the name of Twin City Test- 
ing and Engineering Laboratories. 

CHARLES R. Perits, colonel, Corps of 
Engineers, U. S. Army, has been put in 
charge of the U. S. Engincer Office at 
Detroit, Mich. Colonel Pettis will also 
continue to direct the U. S. Lake Survey 
Service at Detroit. 

EDWARD ANDERBERG is now chief of the 
Planning Section of the WPA fer New 
York City. 


Frep E. Foss, head of the department 
of civil engineering at Cooper Union, will 
be retired at his own request at the end of 
the present academic year. Professor 
Foss has been teaching civil engineering 
for over fifty years, twenty-nine of which 
were spent at Cooper Union. 

JoserH H. Enters, formerly liaison 
officer at the Public Works Administra- 
tion, announces his return to private prac- 
tice as engineering and industrial con- 
sultant at 4000 Cathedral Avenue, Wash- 
ington, D.C. Mr. Ehlers will also serve 
as Washington representative for en- 
gineers, contractors, and public bodies. 

D. F. Grspongey, who was director in 
charge of the Five Borough Department 
of the WPA, New York City, has been 
appointed chief of the Supply Section. 

Artuur G. HO_rt retired on June 1 as 
assistant to the chief engineer of the 
Chicago, Milwaukee, St. Paul and Pacific 
Railroad Company and is making his 
home in Evanston, II]. 


Ray C. BRUMFIELD, assistant professor 
of civil engineering at Cooper Union, has 
been appointed acting head of the civil 
engineering department for 1938-1939. 

Davip STANDLEY was recently ap- 
pointed director of the Manhattan Field 
Office of the WPA, New York City. He 
was formerly assistant director of the 
City-Wide Department 


te 


Artuur ALVIN JOHNSON is now field 
engineer for the Rural Electrification Ad- 
ministration of the State of Wisconsin 
Previously Mr. Johnson was assistant 
engineer in the U. S. Engineer Office at 
Zanesville, Ohio 


James G. Sreese, of San Antonio, Tex., 
has been elected president of Slate Creek 
Placers, Inc., and will soon leave for 
Alaska to supervise that corporation's 
gold-mining activities during the open 


season 


CONSTANTIN P. MBLIORANSKY, until 
recently assistant engineer for the New 
York Central Railroad, has accepted a 
similar appointment in the engineering 
department of the New York City Board 
of Water Supply. 

Tuomas H. Jones, formerly deputy 
city-wide engineer for the WPA, New 
York City, has been made deputy field 
director in Queens. 


M. Houmes, designing engineer 
for the division of engineering and con- 
struction of the city of Columbus, Ohio, 
has just been installed as president of the 
Engineers Club of Columbus 


DD. JACKSON FAUSTMAN ts now assistant 
traffic engineer of Sacramento, Calif 


Horace A. JOHNSON has resigned as 
assistant engineer for the U. S. Bureau of 
Reclamation at Yuma, Ariz., to enter the 
employ of the U. S. Engineer Department 
as junior engineer, with headquarters in 
Los Angeles, Calif 


NATHAN H. Srurpy, formerly consult- 
ing engineer of Buffalo, N.Y., has ac- 
cepted a position as structural engineer 
with the U. S. Housing Authority. He is 
located in Washington, D.C 


Water G. Scuurz, until recently 
junior bridge engineer on the construction 
of the San Francisco—Oakland Bay Bridge, 
has become assistant hydraulic engineer in 
the Division of Water Resources of the 
California State Department of Public 
Works. His headquarters are in Sacra 
mento, Calif 


Arruur E. Hass is now in the engineer 
ing division of the Cities Service Oil Com 
pany at Bartlesville, Okla 


SAMUEL SHULITS, assistant professor of 
mechanics and hydraulics at the Colorado 
School of Mines, has been appointed lec- 
turer in hydraulics for the summer session 
at the University of Iowa 


A. D. Wotrr, Jr., has been promoted 
from the position of assistant engineer of 
the New York terminal district of the New 
York Central Railroad to that of design- 
ing engineer for the same organization 
He is still located in New York 


L. C. Tscenupy, for the past three years 
regional engineer for Region 9 of the U.S 
Soil Conservation Service at Rapid City, 
S.D., has been transferred to Region 7 
and will be in charge of the engineering 
activities of the Service for Kansas, 
Nebraska, and Oklahoma. His head 
quarters are at Salina, Kans 


B. E. PHevps, construction engineer for 
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the La Porte District of the Indiana State 
Highway Commission, has been appointed 
by the State Board of Health as a member 
of a special commission to supervise the 
construction of sewers and a disposal 
plant for the city of Gary. 

LEONARD D. Woon, Jr., is now in San 
Juan, Puerto Rico, where he is acting as 
sales engineer for the Armco International 
Corporation. He was formerly with the 
American Rolling Mill Company, at 
Middletown, Ohio. 

RAYMOND J. ROSENBERGER has been 
transferred, by request, from the Public 
Works Administration in Washington, 
D.C., to the Federal Power Commission, 
with headquarters in New York City. 

CHARLES HUNNELL, JR., was recently 
promoted from the position of district 
construction engineer for the Indiana 
State Highway Commission to that of 
assistant engineer of road construction. 

J. formerly in- 
spector of catenary construction for the 
Pennsylvania Railroad, Philadelphia, Pa., 
is now a junior engineer in the Corps of 
Engineers, U. S. Army, with headquarters 
in the U. S. Engineer Office at Pittsburgh, 
Pa. 

AARON I. RAISMAN recently retired on a 
pension after thirty-eight years with the 
New York City Board of Transportation 
and its predecessors. For the past twenty 
years he was chief designing engineer for 
the Board. 

ARTHUR R. Situ has established a con- 
sulting practice in general construction 
materials at 165 West Wacker Drive, 
Chicago, Ill., under the firm name of Engi- 
neering Service. 


DECEASED 


SHELDON ABBOTT BROWN (Jun. 
was killed on April 15, 1938, by a rolling 
boulder at the entrance of a highway 
tunnel near Idaho Springs, Colo., where he 
was taking measurements for the tunnel 
construction. Mr. Brown, who was 27, 
had been with the Colorado State High- 
way Department as a draftsman and in- 
strumentman since his graduation from 
the University of Colorado in 1932. 

WALTER CHARNLEY (M. '13) who was 
with the Sao Paulo Tramway, Light and 
Power Company, Sao Paulo, Brazil, died 
on March 9, 1938. He was 55. Mr 
Charnley’s early experience was in rail- 
road engineering work in this country and 
Mexico, and from 1912 to 1917 he was en- 
gineer of construction for the Sao Paulo 
Tramway, Light and Power Company. 
During the war he was in the United 
States, where he was commissioned first 
lieutenant in the 70th Regiment. In 
1919 he returned to Sao Paulo in the same 
capacity 

WALTER LEAKE CLARKSON (M. 
civil engineer of Bayonne, N.J., died in 
that city on May 11, 1938, at the age of 66. 
From 1890 to 1899 Mr. Clarkson was with 
Smith and Weston, of Bayonne, N.J., 
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and from 1899 to 1905 he was in e tire 
charge of office and field work for the ity 
engineer of Bayonne. From the latter 
year on he was in private practice as a 
civil engineer and surveyor on work for 
the Texas Company, the Standard Oil 
Company, and similar corporations. A; 
times he also served as city enginee: of 
Bayonne and borough engineer for Bound 
Brook. 


Epcar Dupiey Cruise (M. '13) died 
on June 5, 1938, as the result of injuries 
suffered in an automobile accident. He 
was71. For several years Mr. Cruise was 
in full charge of railroad location in Mexico 
for the Southern Pacific Railway, and he 
also served as principal locating engineer 
and chief engineer for the Comision 
Nacional de Caminos. For a number of 
years Mr. Cruise was with the state high 
way departments—in Tennessee, North 
Carolina, and finally in New Mexico 


James Hervey DINGLE (M. '16) city 
engineer of Charleston, S.C., died on 
June 3, 1938, at the age of 69. Mr 
Dingle spent his entire career in the em 
ploy of the city, starting work as assistant 
city engineer in 1893 and becoming city 
engineer a year later. During his in 
cumbency sixty miles of paved streets 
were laid, and the city sewer system, the 
Boulevard sea wall, and many other 
public improvements were built 


Ropert A. GREENFIELD (M. re 
tired architect and engineer, died in 
Geneva, N.Y., on May 15, 1938, at the 
age of 65. For seven years Mr. Green 
field was in charge of the U. S. Treasury 
Department construction, including the 
Custom House in New York City. He 
also did work on the general post office in 
New York, the post office in Pittsburgh, 
and on other buildings throughout the 
country. During the war Mr. Greenfield 
served with the 303d Engineers in France 
with the rank of major. 


CHARLES Comstock Hopkins (M. 
consulting engineer of Rochester, N.Y., 
died there on April 30, 1938, at the age of 
78. From 1887 to 1910 Mr. Hopkins was 
a member of the firm, Knight and Hop 
kins, and of the Stanwix Engineering 
Company, of Rome, N.Y. In 1910 he 
went to Rochester, where he practiced as 
consulting hydraulic and sanitary en 
gineer. Mr. Hopkins was noted for 
having designed many water-works struc 
tures in New York State. 


LARS RAsSMUS JORGENSEN (M. '14) con 
sulting hydroelectric engineer of Berkeley, 
Calif., died in that city on May 8, 1938, at 
the age of 62. A native of Denmark, Mr 
Jorgensen came to this country as a young 
man. From 1905 to 1907 he was hydro 
electric engineer for the Pacific Gas and 
Electric Company, and from 1907 to 1914 
a member of the firm, F. G. Baum and 
Company. From 1914 on he had his own 
firm, the Constant Angle Arch Dam Com 
pany, in San Francisco. Mr. Jorgensen 
was the inventor of the constant angle 
arch dam. 


Orro CoFFEEN Fitz RANDOLPH (Asso 
M. 19) president and treasurer of Utto 
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VoL & 
Randolph, Inc., Chicago, Ill, died on 
Mav 8, 1938, at the age of 47. Mr. Ran- 
s career included experience as con- 
ion engineer for the Timpken De- 
\xle Company and as district mana- 

Chicago for the H. K. Ferguson 
any, of Cleveland. For a number 
f years he was president and treasurer of 
the general contracting firm, Otto Ran- 
iolph, Inc. During the war Mr. Ran- 
iolph served overseas with the 16th 
Engineers, his final promotion being to the 
rank of major. 


Ropert RemMANN (M. of Balti- 
more, Md., died on April 12, 1938. Mr. 
Reimann, who was 56, was born in Den- 
mark. Coming to this country in 1904, 
he entered the employ of the Baltimore 
and Ohio Railroad, where he remained 
for twenty-eight years, retiring in 1932. 
During this period he was, successively, 
draftsman and transitman; head drafts- 
man: and assistant engineer in charge of 
surveys, supervising the work of the office 
force and all field parties. 


Emory SuDLER (M. '25) of Washington, 
D.C., died at his home in that city on 
\pril 21, 1938, at the age of 68. After 
early experience with the Baltimore and 
Ohio and the Louisville and Nashville 
railroads, Mr. Sudler was for many years 
prominently connected with the water 
department of Baltimore, Md. Later 
he was chief engineer for the Ambursen 
Dam Company, in New York City, re- 
tiring from that position in 1929. 


WALTER SuTTON Syrett (M. ’17) presi- 
dent of the Grand Haven Terminals Com- 
pany, Grand Haven, Mich., died suddenly 
it his home in Glenside, Mich., on May 
»2, 19388. Mr. Syrett, who was 66, was 
born and educated in England, coming to 


this country about forty years ago. In 
1916 he established a belt line railway in 
Grand Rapids, which is now a part of the 
Grand Western system, and for many 
years he was president of the Muskegon 
Utilities Company. In 1934 he became 
connected with the Grand Haven Termi- 
nals Company. 


The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 


Luis VeLez (M. ’16) minister of public 
works, Caracas, Venezuela, died in 1934, 
at the age of 76. From 1889 to 1910 Mr. 
Velez was variously employed in Colombia 
and Venezuela, and from 1910 to 1914 he 
was chief engineer and manager on loca- 
tion and construction of the Central 
Highway of Tachira. In the latter year 
he became minister of public works of 
Venezuela, principally on the construction 
and improvement of ways of communica- 
tion. 


Joun HERBERT WALLACE (M. '90) of 
Los Angeles, Calif., died on February 3, 
1938. At one time Mr. Wallace was as- 
sistant chief engineer for the South Pacific 
Company, with headquarters in San 
Francisco. Later he established a con- 
sulting practice in the same city, main- 
taining it for a number of years. He 
moved to Los Angeles in 1934. 


RALPH NORMAN WHEELER (M. '36) of 
Cocoa, Fla., died at his home there on 
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May 6, 1938, at the age of 64. With 
the exception of three years as engineer 
for the T. A. Gillespie Company, Mr. 
Wheeler was in the service of the City of 
New York from 1895 to 1931. During 
this period he worked on water-supply 
projects for Brooklyn, was in charge of 
subway construction projects in New York 
City, and was division engineer in charge 
of the construction of sixty miles of the 
Catskill Aqueduct. After the completion 
of the project in 1918, he was in charge of 
the operation of the aqueduct and the up- 
keep of structures. 


CHARLES Beatry (M. 
president of the Gould Contracting Com- 
pany, Honolulu, Hawaii, died on April 8, 
1938. Mr. Wilson, who recently received 
a certificate of life membership in the 
Society, was 66. For a number of years 
he was engaged in bridge and tunnel build- 
ing for various railroad and construction 
companies, and in 1915 he became vice- 
president of the Gould Contracting Com- 
pany, with headquarters in Nashville, 
Tenn. In 1917 he was made president 
and general manager. Mr. Wilson was 
in charge of many construction enterprises 
for this organization in the South. He 
went to Hawaii in 1936. 


JosePpH FRANKLIN WITMER (M. 
retired civil engineer of Elmira, N.Y., 
died on May 23, 1938, at the age of 79. 
Beginning in 1895, Mr. Witmer for many 
years maintained a hydraulic and sanitary 
engineering practice in Buffalo, N.Y. 
During this period he designed and built 
the Akron (Ohio) water works, of which he 
was later senior assistant engineer. Dur- 
ing his last years he had a consulting prac- 
tice in Elmira, retiring in 1936. 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From May 10 to June 9, 1958, Inclusive 


AppiTions TO MEMBERSHIP 


\spuN-Nur, Epwarp Amin (Assoc. M. ‘37), 
133 Broadwater St., Billings, Mont. 


ALEXANDER, Joe BarRKiey (Assoc. M. '38), Asst 
Div. Civ. Engr., Humble Oil & Refining Co., 
Houston, Tex. 


Anpres, Ropert (Jun. '38), 1465 Fair- 
mont Ave., St. Paul, Minn. 

\rtaway, Josepn Grapy (Assoc. M. '38), Gen. 
Contr. (J. G. Attaway Constr. Co.), Statesboro, 


Ga 


Bakser, EpwIN WALLACE (Jun. °38), Water 


Purification Engr., Purification Div., San 
Francisco Water Dept. (Res., 117 Conrad 
t.), San Francisco, Calif. 


Black, Hayse Henry (Assoc. M. "38), Asst. San. 
State Dept. of Public Health (Res., 


16 ~outh Douglas Ave.), Springfield, Ill 

BLACKWeLL, BENJAMIN RICHARD (Jun. °38), 
‘are, Dept. of Hydr. and San. Eng., Univ. of 
W nsin, Madison, Wis. 


BLALocK, James ARTHUR (Jun. '37), Care, Super- 
visor of Track, P. R. R., Perryville, Md. 


BLENDERMAN, WILLIAM Epwarp (Jun. '37), 2550 
Creston Ave., New York, N.Y. 


Brown, ARTHUR OrvILLe (Jun. '37), Care, U.S 
Bureau of Reclamation, Box 424, Ephrata, 
Wash. 


BruMacGe, Rosert Cassiv (Jun. '37), 1401 Kear 
ney, Laramie, Wyo. 

CaLKINS, JoHN Norman (Jun. °37), 712 West 
lonia St., Lansing, Mich. 

CampBett, ArtHuR (Assoc. M. ‘'37), Public 
Buildings Commr., City of Newton, Newton 
(Res., 94 Nehoiden Rd., Waban), Mass. 


Cartson, Harry (Jun. °38), Asst. Engr., U. S 
Engr. Office (Res., 1318 Charles St.), St. Paul, 
Minn. 


Cautey, Pam (Jun. '37), Fordwick, Va. 


Crary, Joun Norwoop (Assoc. M. '38), Bridge 
Designer, Bridge Dept., State Dept. of High- 
ways (Res., 1922 Grove Ave.), Richmond, Va 

Joun Grirrin (Jun. Crescent Lake, 
Ore 

Courtney, Nevitce Core (M. °38), Structural 
and Hydr. Engr., Joel D. Justin, Philadelphia, 
Pa. (Res., 306 Haakon Rd., Brooklawn, 
Gloucester, N. J.) 


CupwortsH, GeorGe (Jun. '38), Struc- 
tural Engr., Western Portland Cement Assoc., 
522 Boston Bidg. (Res., 1590 Elm St.), 
Denver, Colo. 


DiIsKaNT, Ropert (Jun. '37), 437 North 40th St., 
Philadelphia, Pa. 


Dopce, CuLirrorD Francis, Jr (Jun. ‘38), 
Timekeeper, Fiske Carter Constr Co., 
Worcester (Res., 13 Sword St., Auburn), Mass 


DyktTor, Hersert Georce (Assoc. M. '38), Chf. 
Industrial Hygiene Engr., St. Louis Health 
Div., 62 Municipal Courts Bldg (Res., 
6055 Waterman Ave.), St. Louis, Mo 


Enpres, GeorGce Ben (Jun. '37), 6618 Carleton 
Ave., Seattle, Wash. 


ERICKSON, HAROLD VERNER (Jun. °37), Instru- 
mentman, State Highway Comm., 3013 Staf- 
ford Rd., Topeka, Kans. 


Ernest, RALPH Nevson (Jun. '37), 4719 Wood- 
land Ave., Drexel Hill, Pa. 

FoRERO BENAVIDES, MANUEL GUILLERMO (Assoc. 
M. '38), (Compafiia de Ingenieros Construc- 
tores), Apartado 222, Bogota, Colombia 


Fow.er, Dix (Jun. '37), with Robert 
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§O4 
EK MeKee, 913! South Catalina St., Los 
Augeles, Calif 


Fraser, Roserr Hamittron (Jun. ‘38), 241 
Fast 52d St New York, N.Y 

Feencn, Joun LAWRENCE Jun 38), Junior 
Engr, U. S. Geological Survey, Care, Georgia 
School of Technology, Atlanta, Ga 


Tor Cuvpe (Jun. 37), 102 West 18th 


St., Austin, Tex 

Greason, Rosert Josern (Jun. "37), Junior San 
Ener., Dist. Office, State Dept. of Health, 206 
Ridge St., Glens Falls, N.Y 


Gorrz, Epcar Avousr (M. °'38), Advertising 
Mer... St. Paul Foundry Co. (Res., 1316 Keston 
St St. Paul, Minn 


Georce Matcomm (M 38), Dist 
Engr , lowa Culvert & Pipe Co., 444 Insurance 
Exchange Bidg., Des Moines, lowa 


Harxaiper, Croves Josern (Jun. Asst. Res 
Engr., Insp., PWA (Res., 3029 College Ave.) 
Fort Worth, Tex 


Herset., Peeoerick PRan«k (Jun. 38), 105 North 
Park Ave., Park Rapids, Minn 


Hume, Rrrewey (Assoc. M. '38), Representative 
of Gen. Office Engr., TVA, Chattanooga, Tenn 

InGwatson, Cart FrReprick Jun. ‘38), 725 
Hamilton Ave., Lorain, Ohio 

Jounson, Watter (Jun. Asst. Engr., 
National Bureau of Casualty & Surety Under 
writers, Inc Res, 31 Mount Hope P1.), New 
York, N.Y 

Jones, Rowert Enperttn (Jun. 4725 Pechin 
St., Roxborough, Philadelphia, Pa 


Kester, Mack (Jun. '38), 264 University 
St., Salt Lake City, Utah 
Krecnnorr, Artruur Aucust Germart (Assoc 
tS Capt Corps of Engrs., U.S.A Asst 
Prof., Coll. of Eng., West Virginia Univ Res., 
2°37 South Walnut St Morgantown, W.Va 


Rospert WARREN Jun 38), Rodman, 
C. M.&. P. & P. B.R. Res., 306 West Ave 
N La Crosse, Wis 

Largnper, Ivor Curesson (Assoc. M. 
Res. Engr., Canadian Niagara Power Co., Ltd 
Box 118, Niagara Falls, Ontario, Canada 

Lepvyarp, Russet Brockway (Jun. Junior 
Draftsman, State Highway Dept., 1213 Clark 
son St., Denver, Colo 

Leonarp, CHartes Antuony (Jun. '38), Asst 
Ener., U. S. Engr. Office, Rock Island, Ill 


loun Eomonp (M. "38), Associate Prof 


LoTHERS 

of Architecture, Oklahoma Agri. and Mech 
Coll Res., 128 Admiral Rd.), Stillwater, 
Okla 


McBroom, Eart Henry (Assoc. M. '38), Asso 
ciate Bridge Designing Engr., State Div. of 
Highways (Res., 4930 Seventh Ave.), Sacra 
mento, Calif 

McGer,. James Herman (Assoc. M. '38), 
County Engr., Collier County Engr.-Supt., 
Everglades Ry. Light & Power Co Asst. to 
Chf. Ener., Barron G. Collier Interests, Box 
05, Everglades, Fla 

M ANGASARIAN, RicHarp Ditcran (Jun. '38), Care, 
Caribbean Petroleum Co., Maracaibo, Vene 
zuela, 

Micke sen, Henry Ernst (Jun. '37), 4536 Lake 
Park Ave., Chicago, Ill 

Frank (Jun. '37), Graduate Asst., Pur 
due Univ Joint Highway Research Project, 
State Highway Comm., School of Civ. Eng., 
Purdue Univ., West Lafayette, Ind 


Moorr, Hirton (M. °38), Pres., The 
Aetna Lron & Steel Co Res., 2130 Laura St.) 
Jacksonville, Fla 


Moorr, Freperic Frvear (Jun. 469 Marl- 
borough Rd., Brooklyn, N.Y 


Morton, Joun Orpway (Assoc M. °38), Constr 
Engr., State Highway Dept., Concord, N.H 
Mort, Tuomas Crayton (M. '38), Chf. Engr 
and Mer., Miller & Lux Inc. and Allied Cor 

porations, Box 205, Los Banos Calif. 


Movse. Tack (Assoc. M. '38), Care, State High 
way Comm., State House Annex, Indianapolis 
Ind 


Pauw, Apritan (Jun. "38), 5613 Twelfth Ave., 


N_E. Seattle, Wash. 
Pures, Revupsen Lirrtetron (Assoc. M. °38), 
Bridge Engr., J. B. Klein Iron & Foundry Co 
Re 2400 North West 13th St.), Oklahoma 
City, Okla 


Piatr, Doran STone Je Jun. “38), Engr., 
Davis & Platt, Inc., 407 Butternut St., N.W 


Washington, D.C 
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Prowse, Jason (Jun. °37), Asst. Bridge Engr., 
State Div. of Highways, Bridge Dept., Box 91, 
Colfax, Calif 


Pricuarp, Rosert Leo (Jun. Res. Engr., 
J}. B. MeCrary Co., Inc., Box 68, Abingdon, 
Va 

Prorze, Heeman Gustav, Jr (Jun. Engr. 
in Chg. of Laboratory Work, The Thompson & 
Lichtner Co., Inc., Boston (Res., 41 Martin 
Rd., Wellesley), Mass 


Purpom, Paut Watton (Jun. °38), Materials 
Insp., Middle Georgia Div. of Post Roads, 
State Highway Dept., Sparta, Ga. 


Racspate, Tueron Wricutr (M. °38), Prin. 
Engr., Asst. Chf. of Operations, Fort Peck 
Dist., U.S. Engr. Office (Res., 1103 East Kan- 
sas St.), Fort Peck, Mont 


Ratne, Otrver Hamitron (Jun. '37), Asst. Eng 
Draftsman, TVA (Res., 508 Houston St., 
Apartment 20), Chattanooga, Tenn 


Ramsey, James Burter (Jun. °37), 321 East 
48th St., Kansas City, Mo 

Rerwirz, At ACKLAND (Jun. °37), Structural 
Designer, H Gettins Co., 268 Thirteenth 
St Res., 1895 Jefferson St.), San Francisco, 
Calif 

Ropuovuse, Tuomas Jacos, Jr. (Assoc. M. '38), 
Asst. Engr., U. S. Engr. Office (Res., 1635 
rhirty-Sixth St.), Rock Island, Il 


Scutusacn, Henry Leste (Assoc.M ‘'38), 43 
Prospect St., Larchmont, N.Y 


SHoemaker, Syoney Artruur (Assoc. M. °38), 
Traffic Analysis Engr., Blanket Count Super- 
visor and Draftsman, State Highway Dept., 
Austin (Res., 606 Prairie Ave., Cleburne), Tex 


Ssirn, Frep GenremMann (Jun. °37), Care, Lago 
Petroleum Corporation, Apartado 172, Mara- 
caibo, Venezuela 

Ssuiru, Joun Gorpown (Jun. '38), Armour Inst. of 
Technology, Chicago, Ill 


Smiru, Leon Atperr (M. °38), Supt., 
Dept., City Hall, Madison, Wis 


Water 


Sporn, (M. °38), Vice-Pres. in Chg. of 
Eng., Am. Gas & Elec. Service Corporation, 
30 Church St., New York (Res., 157 Beaumont 
St., Manhattan Beach, Brooklyn), N.Y 

Srour, TuurmMan (Assoc. M. °37), Care, 
West Penn Water Co., 106 South McDonald 
St., McDonald, Pa. 

Srrerecinc, Raten Corseranp (Assoc. M. °'38), 
Dist. Engr., Gulf Oil Corporation, Box 938, 
Kilgore, Tex. 

Tanassy, Lovurs (Jun. '37), U. S. Naval Reserve 
Aviation Base, Floyd Bennett Field, Brooklyn, 


THorson, Ropert Henry (Jun. °37), 259 Ave 
E, Bayonne, N.J 

TuRRENTINE, Ropert Em™ertr, JR (Assoc 
M. '38), Eng. Contr., 823 M. & M. Bidg., Hous- 
ton, Tex. 

Tyter, Francts (Jun. Rodman, 
Met. Water Bureau, Hartford, Conn. 

Vaturs, Jonn Nicnoras (Jun. °37), Asst. Dist 
Engr., The Foundation Co. (Res., 53 Parnithos 
St.), Athens, Greece. 

Van ANtTwerP, Frepericx (Assoc. M. 
Engr. and Supt., Parker-Schram Co (Res., 
4815 North East Alameda), Portland, Ore. 

ANtHony Acoystvus (Jun. '37), 112 West 
Clinton Ave., Tenafly, N.J 

Witpoman, Ropsert Apritt (Jun. Insp 
Underwriter’s Assoc. of District of Columbia 
(Res., 1329 Fairmont St., N.W.), Washington, 
D.C. 


TOTAL MEMBERSHIP AS OF 
JUNE 9, 1938 


Members............ 5,655 


Associate Members 6,249 
Corporate Members 11,904 
Honorary Members 24 
Juniors. 3,739 | 
Affiliates. . 78 | 
Fellows 
Total 15,746 
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Witcett, ALsert Bertram (Assoc. M. '37 st 
Designing Engr., State Bridge Dept Res 
2628 Seventeenth St.), Sacramento, Calif . 


Wititams, Ciype E_mer (Assoc. M. '38), Eno, 
Bureau of San. Eng., State Board of Heajir) 
Indianapolis (Res., 520 South East St.. 
field), Ind. 


WittiaMs, WaLter Betrorp (Jun. '37), Acc 
Res. Engr., State Highway Dept., 2215 St 
John, Greenville, Tex. 


Wrrnycompe, Eart (Assoc. M. '38), Asst. Co: tr 
Engr., State Div. of Highways, Sacramento 
Calif 

Wooprurr, Ricwarp (Jun. °37). 1230 
South 20th St., Birmingham, Ala . 


Youne, Samvuet Ricwarp (Jun. '38), Field Enyr 
Tennessee Coal Iron & R.R. Co., 306 Forty. 
Second St., Fairfield, Ala 


MeMBERSHIP TRANSFERS 


BaLpwiIn, Orvat James (Jun. Asse M 
‘38), State Planning Engr., State Planning 
Board; Asst. Prof., Civ. Eng., Univ. of lowe 
205 Eng. Hall, Univ. of lowa, lowa City lowa, 


Ecmer (Jun. "30: Assoc M 
‘38), Asst. Highway Engr., U. S Bureau of 
Public Roads, 2d Floor, Masonic Temple 
Omaha, Nebr 


CARNAHAN, CHARLES TRUNNELL (Jun 27 
Assoc. M. '38), Associate Public Health Engr 
U.S. Public Health Service, Box 1226, Miami 


Fla. 


Carron, Hersert Josern (Jun. Assoc 
M. °'38), Office Engr., Mono Basin Project 
Dept. of Water and Power, City of Los Angeles 
207 South Broadway, Los Angeles, Calif : 


CLEARY, Joun Becrorp (Jun. Assoc M 
‘21; M. '38), Gen. Mgr., Am. Aggregate Co 
715 National Fidelity Life Bldg Res., 307 
North Van Brunt Boulevard), Kansas Citys 
Mo 


Copecanp, Georce Rocers (Jun. "2 Assoc 
M. '38), Asst. Director, State Planning Board 
928 North 3d St (Res., 3411 Montour St 
Paxtang), Harrisburg, Pa 


Curver, Lewis Marson (Jun. "26: Assoc M 
38), Asst. Engr., U.S. Bureau of Reclamation 
U. S. Customs House (Res., 1168 South Gilpin 
St.), Denver, Colo 


Davipson, Roscoe ALEXANDER (Jun. "28: Assoc 
M. '38), Constr. Engr. and Supt., Porterfield 
Binger Constr. Co., Youngstown, Ohio 


Dick, (Jun. "21; Assoc. M. M. 
Asst. Engr., Div. of Design, Borough Pres. of 
Manhattan, Room 2190, Municipal Bidy 
(Res., 2775 Morris Ave.), New York, N.Y 


CHaRLes HAMILTON (Assoc. M. M 
*38), Senior Engr., U.S. Engr. Dept., 819 U.S 
Courthouse and Customhouse, St. Louis, Mo 


Ertmat, Kart Emi (Jun. "31; Assoc. M. ‘38 
Asst. Engr., Whitman, Requardt & Smith 
West Biddle St. at Charles (Res., 1218 St 
Paul St.), Baltimore, Md. 


FLacc, (Jun. '29; Assoc. M. ‘38 
Asst. Engr., TVA (Res., Whittle Springs Hotel 
Knoxville, Tenn. 


Goraas, Harotp Bennepictr (Jun. "30; Assoc 
M. '38), Asst. Prof., San. Eng., Public Health 
School, Univ. of North Carolina, Chapel Hil! 
N.C. 

HaMMELEeF, Peter CHRISTENSEN (Assoc. M. 2 
M. '38), Associate Highway Engr., U.S. Bureau 
of Public Roads, Masonic Temple Bidg 
Omaha, Nebr. 


Ham™monpb, Francis (Jun. ‘31 Assoc 
'28), Director, Traffic Div., National Con 
servation Bureau, 60 John St., New York, N.\ 


Hinckiey, Horace Parker (Jun. ‘31; Assoc 
M. °38), Engr., San Bernardino Val. Water 
Conservation Dist., 1011 North University 
St., Redlands, Calif. 

Jewett, Josern Evocene (Assoc. M 
'38), Senior Engr. in Chg., Lands Section, | 
Engr. Office, Clock Tower (Res., 1619 Thirty 
Sixth St.), Rock Island, Ill. 


M 


Komora, Anprew (Assoc. M 35 
M. '38), Acting Constr. Engr., TVA, Box 36 
Norris, Tenn 

LeonarD, Joun Josern (Jun. "34 Assce. M 
1621 Dewing Way, Walnut Creek, Cali! 


Lipp, Morris NATHAN (Assoc M. °28 M 
City Engr., City Hall, Miami Beach, Fla 


Mappox, Epwarp Finnin (Assoc. M. M 
38), Res. Engr., State Highway Dept Re 
4129'/: University Boulevard), Dallas, 


Ne son, Frank Kyexp (Jun. '29; Assoc. M 


Senior Draftsman, State Highway Dep* 
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st. (Res., 539 Deer Park Ave.), Babylon, 


Atrrep Joserpn (Jun. ‘27; Assoc. M. 
Constr. Engr., Bechtel & McCone Corpo- 
1561 Arch St., Berkeley, Calif 


rerrence Josern (Jun. "29; Assoc. M. 
Zone Supervisor, WPA, City Hall (Res., 
Claremont St.), Pueblo, Colo 


Raymonp Georce (Jun. ‘29; Assoc 
s8). Asst. Prof., Civ. Eng., lowa State 
Ames, lowa 


THorvat (Jun. Assoc 
‘31: M. '38), Cons. Engr.; Prof. and Head, 
Eng. Dept., Univ. of Wyoming, Laramie, 


ps, (Assoc. M. M. '38), Lt.- 
omander, C.E.C., U.S.N., Public Works 
ificer, U. S. Naval Station, Guantanamo Bay, 
ia 
nueRoe, Maurice RaymMonp (Jun. 26; Assoc 
M. °37), Asst. Engr., U.S. Engr. Dept., U.S. 
Ener. Office, Jacksonville, Fla 


Staniey (Jun. "30; Assoc. 
°38), Senior Valuation Engr., Public Service 


Comm., 80 Centre St. (Res., 1678 First Ave.), 
New York, N.Y 


Root, Ismar (Jun. Assoc. M. '37), 
Associate Progress Engr., FSA, 912 Bell Bldg., 
Montgomery, Ala. 


Rosert Barnet, Jr. (Jun. ‘29; 
Assoc. M. '38), Engr., MacDonald & Kahn 
Co., Ltd., Financial Center Bldg. (Res., 
3045 Jackson St., Apartment 401), San Fran- 
cisco, Calif. 

Server, Joun Markvey, Jr. (Jun. '28; Assoc. 
M. ‘38), Senior Draftsman, Los Angeles 
County Flood Control Dist., 751 South Fi- 
gueroa St., Room 416, Los Angeles (Res., 114 
West Eulalia St., Glendale), Calif. 


Wooprinc, Partie (Jun. "29; Assoc. 
M. *38), Junior Materials Engr., State Highway 
Dept., Testing Laboratory, 1118 State St. 
(Res., 2572 Lexington St.), Harrisburg, Pa. 


REINSTATEMENTS 


Bicke.t, Joun Orro, Assoc. M., reinstated May 
16, 1938 


Bronson, Josepn CHANDLER, Assoc. M., rein- 
stated May 12, 1938 
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Goopenoucu, BerTRamM Assoc. rein- 
stated May 26, 1938. 


Hevcvrer, Joun Cuarces, Assoc. M., reinstated 
June 4, 1938 


Jounson, Joun Danist, Assoc. M., reinstated 
May 16, 1938. 


Smirn, Ricuarp Bennett, Assoc. M., reinstated 
April 11, 1938. 


Sykes, Roy James, Jun., reinstated May 20, 1938. 
RESIGNATIONS 


ERLANDSEN, Oscar, Jr., Jun., resigned May 25, 


GILcreast, FRANK WessterR, M., resigned June 
38. 


Gocunavuer, Harry Assoc. M., resigned 
May 18, 1938. 


HaLt, BenjJaMIn Mortimer, Jr., M., resigned 
June 6, 1938. 


Kenor, Epwarp James, Jun., resigned June 6, 
1938. 


Layne, Artuur Rosert, Jun., resigned May 23, 
1938. 


Applications for Admission or Transfer 
Condensed Records to Facilitate Comment of Members to Board of Direction 


July 1, 1938 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 
Every member is urged, 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


therefore, to scan carefully GRADE GENERAL REQUIREMENT AGE AcTIVE 

PRACTICE 
the list of candidates pub- Quatiied to dest “ 

uali o design as well as 
ished cach month in Civi Member to direct important work 35 years 12 years* 
ENGINEERING and fo furnish associate 
Qualified to direct work 27 years 8 years* 

the Board with data which Member 
may aid in determining the Junior — for sub-professional 20 years t 4 years* 


eligibility of any applicant. 
It is especially urged that Affiliate 

a definite recommendation as 

lo the proper grading be Fellow 

given in each case, inasmuch 

ws the grading must be based 


Qualified by scientific acquire- 
ments or practical experience 35 years 
to cooperate with engineers 


12 years* 


Contributor to the permanent funds of the Society 

* Graduation from an engineering school of recognized reputation is equivalent to 4 
years of active practice . 

t Membership ceases at age of 33 unless transferred to higher grade. 


NuMBER 7 


upon the opinions of those who know the applicant personally as 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 

Communications relating 
to applicants are considered 
strictly confidential. 

The Board of Direction 
will not consider the appli- 
cations herein contained from 
residents of North America 
until the expiration of 30 
days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


RESPONSIBLE 
CHARGE OF 
Work 


5 years of im- 
portant work 


1 year 


5 years of im- 
portant work 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


ADMISSIONS 
MEMBER 


Burke, Georce Leo, West Hartford, Conn 
Age 38 Deputy Commr., Connecticut 
“tate Dept. of Public Works Refers to H. B. 
\lverd, W. V. Barry, B. L. Bigwood, G. D 
Clarke, C.S. Ell, A. G. Hayden, G. A. Schaefer 


Cuou, CHen-Lun (Alias Charles Lun Chou), 
anton, China Age 45.) Director & Engr 
n-Chi. of Canton New Water-Works Constr 


Bureau, and of Pearl River Back Reach Im- 

pr nent Bureau of Whampoa Port Develop 

c \dministration. Refers to C. P. Hsueh, 

K. H. Shih, E. C. Stocker (Applies in accord- 
with See. 1, Art. I, of the By-Laws) 


Witttam Pittsburgh, Pa 

\ ‘ Div. Supt., Distribution Div., Bu 

f Water, Dept. of Public Works. Refers 

kels, C. J. Eld, Jr., J. S. Lambie, M 

neese, I. C. Palmer, R. S. Quick, C. M 

! rt, J. M. Rice, N. Schein, J. D. Steven 
M. Vetter, W. A. Wolffe 


S, Ernest Kyriacos, Chicago, Il 
Private engineering practice. Re- 
M. Gram, J. R. Hall, H. E. Riggs, 
iehrstedt, J. S. Worley 


VILLIAM Muret, Jackson Heights, N.Y 
Chf. of Party and Sponsor Repre- 


sentative, Div. of Geodesy, U. S. Coast & Geo- 
ietic Survey, New York City Refers to W 
Bowie, L. O. Colbert, G. D. Cowie, C. L. Gar- 
ner, H. W. Hemple, G. T. Rude. 


Grevucicn, Geratp GrReGcory, Pittsburgh, Pa 
(Age 42.) Sales Engr., Carnegie-Lilinois Steel 
Corporation, Consultant to Engrs. and Contrs 
on foundation and bridge-floor problems, etc 
Refers to V. D. Beard, H. R. Blickle, H. A 
Brainerd, E. E. Duff, jr., J. E. Elliott, E. H 
Heald, F. M. Masters, F. S. Merrill, L. S 
Moisseiff, F. L. Plummer, T. A. Straub 


Guppy, Joun Lecumere, Port-of-Spain, Trinidad, 
B.W (Age 53.) Engr. with Chas. Mce- 
Enearney & Co. Ltd. (Ford Agts.) Refers to 
O. L. Brodie, E. C. Buck, F. W. Gardiner, F 
G. Jonah, J. O. Riddel 


MALEVICH, VLADIMIR, Pittsburgh, Pa (Age 51.) 
Structural Designer, Jones & Laughlin Steel 
Corporation. Refers to C. G. Dunnells, F. J 
Evans, S. A. Shubin, H. A. Thomas, E. B 
Woodin. 


O’Brren, Epwarp, Madison, Wis 
(Age 49.) Chairman, Wisconsin Highway 
Comm Refers to R. B. Brooks, J. L. Ferebee 
J. F. Janda, R. C. Johnson, A. E. Palen 


PLumMMeR, RaymMonp Benton, Indianapolis, Ird 
(Age 35.) Designing Engr Indianapplis 
Water Co Refers to H. E. Babbitt, L. B 
Barker, S. A. Greeley, P. Hansen, L. Pearse 
Cc. E. Wheeler, Jr., L. C. Whittemore 


Snow, Lowser DeBaun, Houston, Tex (Age 
48.) Civ. Engr., Gulf Oil Corporation. Re- 
fers to W. A. Blakemore, C. S. Clark, J. A. 
Focht, G. H. Lacy, S. W. Oberg, A. A. Stiles. 


Worse, Dewrtt CLinton, Los Angeles, Calif. 
Age 39.) Branch Mgr. and Engr., Sverdrup 
& Parcel Refers to G. B. Archibald, C. W 
Brown, J. I. Parcel, S. M. Rudder, L. J. Sver- 
drup, D. R. Warren 


ASSOCIATE MEMBER 


AsuTon, Georce Crapser, Elmhurst, lll. (Age 
36.) With Chicago, Burlington & Quincy 
R.R., Chicago, Lll., designing grade-separation 
bridges. Refers to F. T. Darrow, B. J. Lam- 
bert, R. E. Peck, R. Sailer, J. J. Schnebelen, 
W. E. Wilbur. 


Brotruers, Le Roy ArGius, Upper Darby, Pa 
(Age 34.) Asst. Prof. of Civ. Eng., Drexel 
Inst. of Technology. Refers to H. L. Bowman, 
S. J. Leonard, O. E. R. McMullen, C. L. Mann, 
H. Tucker. 

Burnecke, Craupe, Dallas, Tex (Age 
31.) Jun. Engr., WPA, being Asst. to Superv 
Engr., Administrative Field Office No. 4 Re- 
fers to A. M. Brenneke, F. W. Cawthon, O. K. 
Koch, J. D. Morgan, F. R. Naylor, W. J. Powell 


Dawson, Mires Merritt, lowa City, Lowa. 
(Age 35.) Asst. Prof. of military science and 
tactics, State Univ. of lowa; Capt., Corps of 
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Kner Army Refers to I Daley 
F. M. Dawson, |. B. Howe, B. J. Lambert, F 
Mav H. EK. Wessman 

DeMover ROBERT Chester, Pa Age $1 
Associate Prof. of C1 Eng Pennsylvania 
Military Coll Refers to L. M. Fraivillig, M 
©. Fuller, S. B. Lilly, PF. L. Martin, H. G. Pay 
row, W K. Wyatt 

FPartey, Chicago, ll Age 
Engr Expert Federal Power Comm 
Refers to J. C. Beebe, A. P. Dean, E. R. Huber 
W. L. Huber, E. W. Kramer, J]. H. Lawrence 

GaLerarrn, Ricnarp Courtney, Dunedin 
N_W.L., New Zealand Age 33 Asst. Ener 
with J. G. Alexander, City Engr Refers te 
G. Beek W. deR. Galbraith, A. G 
Park, R. W. Parkhurst, E. 

{ coular 

(,CODMA WaLTon PeRKINS lacksboro rex 
Age 34 Re Ener ‘tate Highway 
Dept Refers to ( tr Holme W. ©. Jones 
Fr. f Lovett. L. Ortolani, R. Pace, A. J. Van 
Dyke, M. C. Welborn 

Hern. Hersert Marcet, New York City Age 
sales Representative lor various factories 
for water-work upplie hydrant valves, etc 
Refers to M. E. Chamberlain, W. T. Chevalier 
I |. Costello, Ir 4 S. Gleim, W. G. Moler 
Satt 

Hermertron, Percirvar, Olympia, Wash Age 
Consultant, National Resources Comm, 
Washington State Planning Counctl Refers 


to ¢ I. Bartholet, R. F. Bessey, J. P Hart 
S B. Morris, G. L. Parker, R. K. Tiffany 


R. G. Tyler 


JouNSON, Lioyvp Ruesin, Lubbock, Tex Age 
31 Res. Engr. with Dept. of Agriculture 
FSC. Regional Eng. Staff, Planning Div Re 


fers to G. D. Clyde, H. B. Elmendorf, H. 1 
Field, H. R. Kepner, P. F. Rossell, G. L. Selig 
mann 


McCattum, Gorpon Evans, Grand Rapids 
Mich Age 32 San. Engr, Kent County 
Refers to C. M, Cade, E. D Rich, J. R. Rum 
L. Waterman, C. C. Williams 


Myers. Prank Corpy, Oakland, Calif Age 
45 Draftsman, City Eng. Dept., in charge 
of a Traffic Investigation and Planning Diy 
Refers to W. N. Frickstad, H. F. Gray, M. P 
Kitchel, J. G. Marr, C. A. Reed, R. R Ribal 


Rowinson, Davis, Houston, Tex Age 
$2 Res. Engr. Inspector, PWA, on school 
buildings, exposition and convention hall, city 


hall, ete Refers to J. H.. Brillhart, ¢ M 
Davi H. E. Elrod, O. H. Lang, R. Pace, N 


W ohlfeld 


SAVILLE Writtam GiLapsrone Chatta 
nooga Penn Age 40 Asst. Engr. with 
Bridge Design Sex IVA Refers to (¢ R 
Bloxton. W.'N. Downey, E. Harsch, E. Scroggie 
W.S. Todd, F. W. Webster 


Svrre. Fiecoinc, Houston, Tex Age 

4 Designing Draftsman, City of Houston 
Refers to R. P. Boyd, C: R. Haile, W. W. Me 
Clendon. C. P. Smith, B. E. Smith, A. J. Wise 


Arraur WILLIAM, St Albans 


VON DER 
N.Y Age 43 Technical Representative 
Wm. P. MeDonald Constr. Co Flushing 
N.Y upervising civil engineers and others 


Refers to J]. T. Carmichael, I |. Carrillo, H 
W. Durham, J. Fertik, J. P. Hogan, H. W 
Hudson, L. B. Roberts 


Watsn, Evererr Lincotn, Sacramento, Calif 
Ave 36 Associate Bridge Engr State of 
Reters to 4 k: Andrew, J. Galla 


' Grumm, |. O. Jahistrom, F. W 


gher, 
Panhorst, T. tanton, Ir 

Wire. Hereert, Brewer, Maine Age 
$5 Asst Engr Bangor Me Hydro 


Elec. Co Refers to C. M. Afien, C. R. Bliss 
HH. H. Hatch, P. I Kruse, B. F. Snow 


JUNIOR 


Apams, GrorGce BARTON Bryan Tex Age 
2 Refers to J]. T. L. MeNew, J. J Richey 


Ar rer. Amos Josern, Rensselaer, Ind Age 2 
Refers to C. A. Ellis, R. B. Wiley 


Bactey, Cuartes Tuomas, Fayetteville Tenn 
Age 22 Refers to H. B. Aikin, R. T. Brown 
N. W. Dougherty 

Barnes, Georce WALLACE Ir Bryan, Tex 
Age 22 Refers to ] I I McNew ] | 
Ri hey 


Teo Cottines, Chillicothe, Mo (Age 
22 Refers to L. E. Conrad, M. W. Furr 
Bartu. Howarp James, Versailles, Ind Age 

26 Refers to C. A. Ellis, R. B. Wiley 


RAYMOND Oakland, 
BS Refers to R. E. Davis 


Bick ERSTAPF 
Cali Age 


Cc 


ENGINEERING for July 


Derleth, Jr., B. A. Etcheverry, F. 5S. Foote, 
Cc. G. Hyde, B. Jameyson, C. T. Wiskocil 


BLACKBURN, Kart RICHARD Defiance, Ohio 


Ave 24 Refers to L. H. Gardner, F. L. Gor 
man, A. R. Webb 
BLACK WERLI Detser Liovo Rozel Kans 
Age 22 Refers to L. E. Conrad, F. F. Fra 
zier, M. W. Furr, R. F. Morse, L. V. White 
BLANK, OKLA Joun, Michigan City, Ind Age 
22 Refers to ( A Ellis. R. B. Wiley 
Brown. Linas Hutrcuts, Riverside, Ill Age 
21 Refers to C. A. Ellis, R. B. Wiley 
Bryan, E. Raven, Paicines, Calif Age 27 


Refers to R. E. Davis, ¢ Wiskocil 


BUCHANAN james Dwicnt Lafayette, Ind 
Age 27 Refers to C. A. Ellis, R. B. Wiley 


BULLINGTON Exnsrt ALBERT Palmetto La 
Age 22 Refers to J. H. Bateman, N. E 
Lant, L. J. Muse, B. W. Pegues, F. F. Pillet 


MorGan Roperr, Jr., Waukesha, Wis 
Age 21 Refers to F. W. Garran, W. P 
Kimball 


Byrep, Henry Downs, Clinton, 5.C Age 21.) 
Refers to E. L. Clarke, D. D. Curtis, W. 5 
Lindsay 


CaBANISS, JacK KNISLEY Ft. Worth, Tex 
Age 26 Refers to J. T. L. MeNew, J 
Rictiey, F. M. Smith, Jr 


Cart, CHartes Etarp, Columbia, Mo (Age 
2) Refers to R. B. B. Moorman, H. Rubey 
H. W. Wood, Ir 


CLARK Evererr CLevecanp, Jr., Devers, Tex 
(Age 21.) Refers to J. T. L. MeNew, J. J 
Richey 


CoGGESHALL, JONATHAN WricHrt, Pleasantville, 
N.Y (Age 23.) Refers to F. W. Garran, 
W. P. Kimball 


CoLemMan, Paut HENDERSON Bonham, Tex 
(Age 21.) Refers to J. T. I MecNew, J]. J 
Richey 

CORNELI Hotty Apams, Portland, Oregon 
(Age 24.) Refers to J]..R. Griffith, G. W. Hol- 
comb, F. Merrytield, C. A. Mockmore 


Corretyou, FRANK MorGan, Jr., Kansas City, 
Mo (Age 22.) Refers to J. L. Harrington, 
R. B. B. Moorman, H. Rubey 


Creacy, THomas Netson, Mason City, Wash 
Avge 30.) With Consolidated Bildrs Inc 
Refers to A, Bauer, A. Donaldson, J. R 
Griffith, E. F. Kaiser, F. Merryfield, C. A 
Mockmore, A. R. Nieman 


Crow, Steven Giensurn, San Jose, Calif. (Age 
3, Refers to B. Jameyson, C. T. Wiskocil 
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Curtmncron, Henry Wisvom, Stamford, Tex 
Age 21.) Refers to J. T. L. MceNew, J. J 
Richey, E. W. Steel 

Dawson, Arcuipatp, Jefferson City, Mo (Age 
23.) Refers to R. B. B. Moorman, H. Rubey 


Dersuimer, JoHn Epwarp, College Station, Tex 
Age 22.) Refers for J. T. I McNew, ]. J] 
Richey 


Dewants, Ranpoten Hogue, Hayward Calif 
Age 20 Refers to C. Derleth, JIr., C. G 
Hyde 


Epecen, Georcs Wartnen, Jr., Topeka, Kans 
Age 26 Asst. Engr Div. of Water Re 
sources, Kansas State Board of Agriculture 
Refers to L. E. Conrad, G. S. Knapp, J. B 
Spiegel 

Erpson, Joun Rusnett, Jr., Hamilton, Tex 
Age 24 Refers to T. A. Munson, J. J 
Richey, C. E. Sandstedt 


Err, Donato Oscar. Toledo, Ohio Age 21 
Refers to C. A. Ellis, R. B. Wiley 

ERICKSON Joun ALBERT Ie Chicago, Ill 
Age 22.) ReferstoC. A. Ellis, R. B. Wiley 


Evans. Josern Suetton, Jr., Cincinnati, Ohio 
Age 22.) Refers to C. A. Ellis, R. B. Wiley 


Foster, Cuartes Braprorp, Jr., Shreveport, 
La (Age 22 Refers to J. T. L. MecNew, 
r. A. Munson, J. J. Richey 


Samvet, Parksville, N.Y (Age 26.) 
Refers to G. J. Davis, Jr., D. C. A. du Plantier 


Goop. Epwarp Auer, Leesburg, Ind. (Age 22.) 
Refers to C. A. Ellis, R. B Wiley 


Grauam. Cameron Indianapolis, Ind 
Age 21 Refers to C. A. Ellis, R. B. Wiley 


Grasso. Warren Atwtn, San Antonio, Tex 
(Age 20.) Refers to J. T. L. MeNew, J. J 
Richey. 


Green, Arruur Henry, Oakland, Calif. (Age 
23 Refers to F. S. Foote, C. T. Wiskocil. 


7938 Vou. 8, Nos 


Greenwoop, Francis, Oxford, ing 
(Age 21.) Refersto C. A. Ellis, R. B. Wiley 


Haut, Ricuarp Enpicorr, Berkeley, Calif 4 
20.) Refers to F. S. Foote, C. T. Wiskoci . 


Harris, Gren Huon, Beeville, Tex Age 23) 
Refers to J. T. L. McNew. J. J. Richey 


Hessier, Uckicn ScHnetper, St. Joseph, Mo 
(Age 21.) Refers to R. B. B. Moorma: iH 
Rubey 


Hicurower, Lee, Jr., Tigerville sc 
Age 23 Refers to J. Anderson, J. E Sirrine 


Hitt, Henry Forrest, Newark,'N.J. (Age 3} 
Refers to C. A. Ellis, R. B. Wiley. 


Los Angeles, Calif Ae 
26.) Refers to C. Derleth, Jr.,C.G Hyde B 
Jameyson, G. E. Troxell, C. T. Wiskocil 


Hort, Josern FrRancts, New York City A 
28 Refers to J. R. Cook, C. M ‘Evermn, 
N. L. Hammond, F. H. Hapgood, A. P. Lon 
M. Pirnie 


IveRSEN, Lioyp, Berkeley, Calif. (Age 23) 
Refers to C. Derleth, Jr., C. T. Wiskocil _ 


Jacosson, RANDoLPH NorMan, Evanston, Ij 
(Age 21.) Refers to A. S. Hathaway, G rf 
Maney 


Jarep, Joun Jr., Houston, Tex A 
24 ) Imstrumentman, American 
Company Refers to S. J. Bell, J. H. Brin 
hurst, E. H. Elder, L. B. Ryon, a Uk 
rig, W. E. White } 


Kimmet, RayMonp Lawrencevyil 
(Age 23.) Refers to C. A 
iley 


KinG, Carro_t Austin, Jr., Stephenville, Tex 
(Age 21.) Refers to J. T. L. McNew, J J 
Richey 


Komiine, THomas RayMonp, Dunellen, NJ 
(Age 26.) Asst. Engr., Joint Sewage Disposal 
Plant, Plainfield, NJ Refers to E. S. Chase 
H. N. Lendall 


-AMONT, CHARLES Mattoy, Raeford, N.C A 
22.) Refers to J. Anderson, L. S. Le Tellier ” 


ANE, Lawrence Atva, Berkeley, Calif (Age 
23.) Refers to F. S. Foote, C. T. Wiskocil 


Epcar, Columbia, Mo. (Age 
24.) efers to R. B. B. Moorman, H. Rubey 
H. W. Wood, Jr —— 


Le EpMuND, Reno, Nev Age 
‘ fe > 
— to F. L. Bixby, H. P. Boardman, 
Ler, James Fook Lam, Hempstead, N.Y. (Age 
23.) Refers to C. A. Ellis, R. B. Wiley 
LeTSINGER, CLARENCE AvusTIN, Jasonville, Ind. 


(Age 29.) Refersto C. A. Ellis, R. B. Wiley 


Lone, Matcotm M., McKinney, Tex. (Age 23 
Refers to J. T. L. MeNew, J. J. Richey 


LOWRANCE FRANK EmaNvuet, Oxford, Miss 
(Age 27.) Asst. Project Engr., Mississippi 
State Highway Dept Refers to C. E. Down 
ing, A. B. Hargis, R. B. B. Moorman 


McCormick, CHARLES WASHBURN BRERETON, 
Los Angeles, Calif (Age 22.) Refers to C 
Derleth, F. S. Foote 


McFappen, Damon Harrorp, Bedford, Ind 
(Age 22.) Refersto C. A. Ellis, R. B. Wiley 


McLeroy, Joun Orto, Alvarado, Tex Age 
22.) Refers to J. T. L. McNew, J. J. Richey 


Mann, Davip Morton, Ci y Mills, Mass Age 
22.) Refers to F. W. Garram, W. P. Kimball 


MarsHatt, Donato GeorGce, St. Joseph, Mo 
(Age 22.) Refers to R. B. B. Moorman, H 
Rubey, H. W. Wood, Jr 


Mever, Jonun Harovp, Rocheport, Mo Age 
22.) Engr. with Deering & Clark, Archts 
Columbia, Mo Refers to R. B. B. Moorman 
H. Rubey, H. W. Wood, Jr 


Mriirron, West Los Angeles 
Calif (Age 25.) Jun. Eng. Draftsman and 
Asst Inspector on construction, Berkeley 
(Calif.) Board of Edvcation. Refers to T. F 
Chace, C. T. Wiskocil 


Moors, Henry Sperry, Tucson, Ariz Age 
25.) Draftsman, City of Tucson, on plans 
for street-paving projects. Refers to E. 5 
Borgquist, E. H. Burroughs, Ir., F. R. Harris, 
F. C. Kelton, L. A. Robb, R. N. Spooner 

Morris, Lorenzo Evcene, Tolar, Tex Age 

27.) Refers to J. T. L. McNew, J. J. Richey 

Murpny, Francts C., Berkeley, Calif Age 23. 
Refers to C. Derleth, Jr., S. T. Harding, ©. & 
Hyde, B. Jameyson, F. C. Scobey, ‘ I 
Wiskocil 
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